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Introduction. 


HE most serious problem confronting the press tool engineer 
| is the separation of the possible trom the probable and the 
impossible, together with the determination of the number 
and sequence of operations required to produce a given component. 
The laws, formule and established principles which are available 
to assist him in this task are mostly empirical, and further progress, 
and development of production by pressing is dependent mainly 
upon comparisons with past experience on similar work, together 
with pure experiment. It might be felt that having obtained a 
certain result with a set of tools, the information which emerged 
from the experiments would then be definitely established data. 
This is true to a certain extent, but the degree of truth in this 
statement is governed by the relative qualities and composition of 
the materials from which comparable components are made. 
Variations in metals, and non-metallic materials is another problem 
with which the press tool designer has to cope, and it is one which 
usually manages to shake the foundations of any statistics which 
ardent enthusiasts, and would-be scientists endeavour to compile. 
It is apparent from the foregoing remarks that the success of 
each new press tool proposition which is undertaken is governed 
largely by the extent and variety of past experience which is 
available and it is with this point in view that the author has 
compiled this paper, which comprises descriptions of a series of 
tools which have proved successful in operation and which represent 
an index of some developments in the design of certain types of 
press tools. The time available will not allow a description of all 
classes of tools, even were it possible to define the boundaries of 
application of this branch of production engineering, but the author 
trusts that the subject matter which has been included will prove 
of interest to the members of this institution and that it will sustain 
a mutually beneficial discussion. 
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Blanking Tools for Transformer Laminations. 


With the entry of electrical apparatus, such as wireless receiving 
sets, vacuum cleaners, and refrigerators, into domestic life consider- 
able attention has been focussed on the production of laminations 
for transformers and small electric motors in large quantities. 
Apart from the question of dimensional accuracy the essential 
features of these components are flatness, and freedom from burrs or 
roughness of the edges. These two qualities, though not difficult 
to obtain in the first place, are not easily maintained over a large 
output from a tool without frequent regrinding of the punches and 
die owing to the brittle and abrasive nature of the materials from 
which the laminations are produced. 


A typical pair of transformer laminations is shown at (a) in Fig }. 
together with a blanking tool designed to punch two pairs of these 
components simultaneously. The punches and die in this tool are 
made of 18% tungsten high speed steel, and are of a built up con- 
struction, comprising a series of rectangular blocks. By this arrange- 
ment it is possible to grind these blocks on all faces, thereby elimina- 
ting distortion due to hardening and ensuring the necessary close fit 
between the various cutting edges. 

The punch and die clearance is approximately .0004 in. all round, 
and the thickness of the material .012in. The die openings are 
parallel for a depth of 4 in., and then have a rake of }°. 

In addition to the advantages gained in the manufacture of this 
type of tool by employing punches and dies of a ‘‘ built up” construc- 
tion, they also facilitate and cheapen maintenance, and experience 
with several tools has shown an increase in production between 
regrinding due to the ground finish in the die openings, and the 
uniform clearance between the cutting edges. Against this, however, 
it has been found that very little is gained by using high speed 
steel when compared with similar tools using a high grade die steel. 

Any figures given for outputs between successive regrinds of tools 
are obviously dependent upon the class of component required, but 
assuming that no burr or roughness of the edges is permissible it is 
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usual to obtain from 50,000 to 70,000 components per station from 
this class of tool, and under optimum conditions runs of 200,000 
blanks per station have been produced. 

It may be felt that the solution to the problem of punch and die 
life lies in utilising materials of the tungsten carbide class, but as far 
as the author can ascertain no great developments have been made 
in this direction at present due to the inability of these materials 
to withstand the high shock loading to which press tools are sub- 
jected when in operation. In any case the author would suggest that 
extremely large productions would be necessary to justify such 
tools, as the initial cost would be very high in comparison with 
existing types of tools. 

A further point requiring careful consideration when laying 
out tools for laminations is the economical disposition of the blanks 
relative to the strips of material, as the latter is in most cases 
expensive, whilst the scrap is relatively valueless. At (b) in Fig. 1 is 
shown the orthodox method of arranging ‘“‘ T ’ and “‘U”’ laminations 
in the strip, whereas (c) illustrates the type of progression adopted 
in the present case which effected an economy of 16% over the more 
usual layout. 


i 
jt 
’ i bf | 
ta 
a te © 
. oof -+ + +—4 + 
the} 4.4 eee 


LAs nap a ee eed 


¢ 


r1G.2 
Cutting clearance between punches and dies. 


As mentioned in the introduction of these notes, most of the 
formule governing the design of press tools are empirical, and 
probably the most arbitrary of these laws are those which govern 
the choice of a satisfactory clearance between the punch and die 
members of cutting tools such as, piercing, blanking, cropping, 
shearing, and notching tools. There are many divergent schools 
of thought on this subject all of whom claim to obtain satisfactory 
results. This is probably due to varying requirements in the com- 
ponents produced together with widely differing phy sical properties, 
and the fact that in some cases a liberal tolerance is permissible in 
the actual clearance employed. 
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The main points which are effected by the fit between the cutting 
edges are as follows: (a) Amount of burr or roughness on edges of 
blank. (b) Small cracks in edges of blank tending to start ruptures 
in component during subsequent forming or drawing opera- 
tions. (c) Flatness of blank. (d) Angular relationship of edge 
to faces of blank. (e) Pressure required for cutting blank. (f) 
Pressure required for stripping scrap from punches. (g) Life of tool. 


It will be appreciated on investigation that it is not possible 
to reconcile all of the above features by one specific formula and the 
problem is further aggravated by the hardness and composition of 
the materials being cut. In cases where a blank is to be submitted 
to futher drawing or forming operations which would eliminate 
a burr the author would advocate a comparatively wide clearance 
as this will tend to obviate small cracks (b), produce a flat blank (c), 
reduce the pressure required for cutting, and stripping (e and f) and 
increase the life of the tool (g). 


Should burrs not be allowable it is necessary to use a closer clear- 
ance than in the previous case, but should the fit be too close, not 
only will a burr again result but the blanks obtained will not be 
flat and the life of the tool will be impaired due to abrasion in the 
die. Excessive clearance between punches and dies for small 
blanks and piercings up to approximately jin. diameter will very 
often lead to the blanks or piercings being lifted out of the die by 
the punches on the return stroke of the press with sometimes 
disastrous results to the tool. 


The angle of the sheared edge is approximately proportional to 
the amount of clearance, but is greater with soft materials than 
with hard metals such as steel and hard brass. An absolutely square 
edge on a blank can only be produced by closely fitting tools, but 
unless the material is comparatively thin. it will be found impossible 
to obtain a clean surface, which if required necessitates further 
shaving operations after blanking. 


Generally speaking, the author has found that the clearance for 
soft materials should be smaller than for hard with the exception of 
very small blanks in material up to '/;, in. thick where it will be 
found that with a tight fit the components will be excessively 
dished. In an endeavour to provide a means of arriving at a suitable 
clearance for most materials in thickness ranging from 1/,, in. to 
Zin. the author has plotted clearances which have been found 
satisfactory in his experience, against the material thickness and 
the resultant graphs are reproduced in Fig. 2 at A and B. 

It was found that the curves answered to the following lines :— 

Clearance (all round) for steel and hard brass. 
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Clearance (all round) for soft brass and aluminium. 
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where C=clearance in inches. 


S=material thickness in inches. 


For piercings or blanks up to } in. diameter over */,, in. thick, 
two-thirds of the above clearance should be used or the piercings or 
blanks are liable to be lifted out of the die as previously mentioned 
and on small blanks in very soft material up to /;, in. thick the above 
clearance should be doubled to prevent distortion of the compon- 
ents. 

The line “C” represents the type of fit for hard materials em- 
ployed by a well-known company in this country which whilst 
giving a clean edge over the whole range, in the authors opinion 
gives rather an excessive angle to the edge on thicknesses between 
4 in. and 5/,, in. : 

The Aluminium Co. of America carried out extensive research 
work in connection with die clearances for aluminium and the lines 
“D” and “ E ” represent the range of clearances which were found 
to give a clean fracture on aluminium samples of varying temper and 
shear strength. 

In cutting paper, cardboard, millboard, and synthetic materials 
a very close fit should be employed, and in the first three cases a 
considerable amount of shear on either punches or dies is distinctly 
advantageous. 


Double Compound Pierce and Blanking Tool for Gear 
Wheels. 

Press tools can be and are being employed in the production of 
finished gear wheels and segments, together with many other com- 
ponents having a series of teeth such as ratchets etc. The limit to 
their utility in this connection is primarily one of economics, but 
there are also physical boundaries particularly in the case of small 
gears where the tooth thickness is less than the width of face. 
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Another limiting factor with small gear teeth is extreme accuracy, 
and finish on the tooth profile. Greatly improved accuracy and 
finish can of course be acquired by one or more shaving operations 
after blanking, which on the other hand need a very large pro- 
duction to be economical. 

It is sometimes possible, as in the case of small and medium sized 
gear and ratchet segments, to incorporate a shaving operation in a 
progressive type of tool, by piercing round the profile of the teeth and 
then shaving them when the component is finally blanked. Another 
method of achieving the same object with larger and heavier 
components is to employ a tool having a punch with a series of teeth 
similar to a broach, the tool being used on a long stroke press. 











Probably the largest field for pressed gear wheels lies in the toy- 
making industry, and Fig. 3 illustrates an example of a double pierce 
and blanking tool producing gears in .022 in. tin-plate having 36 
teeth of 40 diammetral pitch. The tool is of the compound type, 
the blanks being positively ejected from the die by pad (a) operated 
by the knockout attachment on the press. The author would draw 
attention to the small spring loaded pin (b) carried in the ejector 
pad which serves the very useful purpose of preventing blanks from 
adhering to its surface after the knockout has functioned. The die 
and stripper opening on this tool were produced by a set of push- 
through broaches, whilst the punches and ejectors were milled with 
standard gear tooth cutters. 


Pierce, Blank, and Forming Tools for Pressed Steel Pinion. 


The component shown at “‘ A’”’ Fig. 4 is an ingeniously designed 
six veathed pinion as used in cheap clockwork mechanisms of toys. 
The pinion is formed from the blank shown at “ B ” and is completed 
by being assembled to a backplate by means of the six lugs. Whilst 


560 








PRESS TOOLS 


close accuracy is not essential in this class of work, low cost of pro- 
duction and ease of maintenance of the equipment employed are 
indispensable. The press tool shown in Fig. 4 is an interesting 
example of a progressive type of pierce blank and forming tool 
which is employed to produce two of these components per stroke 
of the press. 

The extreme outside diameter of the blank is approximately 
15/,, in. and it will be appreciated from the intricate shape of the con- 
tour that the design of the cutting members of the tool represents 
an interesting problem when considering facility of replacing dam- 
aged parts. 

It was decided to obtain the greater part of the blank by piercing 
the six gaps between the spokes in successive groups of three before 
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finally blanking and forming. Tae dies in each of the piercing 
stations comprise a bush and centre plug thereby enabling the actual 
openings to be milled and slotted comparatively easily. The centre 
hole is also pierced in the first station, and is used for piloting pur- 
poses at the second stage. 

The blanking punch has a sleeve inserted to provide the forming 
die for the smaller diameter on the pinion this allowing the relative 
depth in the die to be easily maintained when regrinding. It will be 
noticed that the bottom tool at this stage is not provided with an 
ejector. 

This was omitted in view of the danger of distorting the blank 
due to its delicate proportions and the fact that it was not consid- 
ered necessary for the successful functioning of the tool. The latter 
point was justified as the components remain in the top tool on the 
return stroke from whence they are ejected by a positive knockout 
operated by the press. The feed of the stock is controlled in the 
first place by spring loaded pins ““C”’ and “‘D” and then by the pin 
in the centre of the forming punch. 
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Progressive Pierce, Notch, Form, and Shearing tool for con- 
necting Strip. 

The author has included the description of this tool, as he feels 
that it is a good index of what can be accomplished by close co- 
operation between those who are responsible for the design of the 
article and the production executives. 

The component is a connecting or soldering strip as used in the 
wireless industry made in brass, tinned on one side. A section of 
the scrap material as it would appear in the tool is illustrated at 
“A” with two finished components at the left hand end. It will 
be noted that the amount of scrap material has been kept to a mini- 
mum consistent however with the strength of the notching punches 
required to produce the contour between the ears of the part. The 
connecting strips are produced in pairs in the tool shown, the pitch 
or length of feed being twice the width of the component. 


























In the first stage of the tool the wire slots and centre holes are 
pierced, whilst the second station is idle, except for piloting, due to 
the close proximity of the slots to the edge of the component. 

The contours of the ears are then completed by notching prepara- 
tory to the forming operation in the fourth stage, a cross sectional 
elevation of which is depicted at “B.’’ The outer forming die 
sections are relieved at the lower end inside, which together with the 
spring ejector fitted between the forming blades on the punch ensures 
that the component is left in the bottom tool in a comparatively 
free state, on the upward stroke of the press, a point which is neces- 
sary for the successful operation of the tool. From this position the 
strip is moved forward to the shearing station where the two 
finished parts are severed from the stock, one being carried down on 
a spring pad between the shearing edges, and the other resting on the 
rear shearing blade. Further movement of the strip propels the 
two completed connecting tags down the slope at the end of the tool. 
Feeding is governed by three starting stops, and then by stop faces 
on the guide strips which register on the edge of the ears after 
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notching. Two pilots are incorporated, operating in the idle and 
notching stations and have been found to be adequate in con- 
junction with a spring loaded guide strip to accommodate variations 
in the width of the stock. To facilitate setting the tool to the correct 
depth in the press, stop collars are fitted round the pillars which are 
used as setting blocks with a standard feeler gauge. This tool 
operated quite successfully at a speed of 120 strokes per minute, 
thereby producing approximately 14,000 components per hour. 


Seven-stage Progressive Tool for Aluminium Cup. 


There are many widely differing opinions amongst those who are 
concerned with the design and operation of press tools on the 
advisability or otherwise of combining several operations on a 
component in one tool. It is argued by those who are opposed to 
the practice that the initial cost of the equipment is increased, the 
chances of success are sometimes doubtful, maintenance is made 
more difficult, and that failure of any one unit constitutes a break- 
down of the complete sequence of operations. The logic of these 
arguments is obvious, but even so it cannot be denied that a success- 
ful multi-operation tool employed on large productions is a very 
economical proposition. The tool which it is now proposed to con- 
sider is one which the author feels justified in calling completely 
successful and one which supplied a ready answer to the critics of 
this type of tool. The component with which it is concerned is 
shown at “A” and comprises an aluminium cup having a flange 
from which two ears are sheared, pierced, and depressed. There is 
also a hole to be pierced in the bottom of the cup, and as will be 
seen the barrel is tapered and reduced in diameter at the lower end. 
It is pressed in seven operations in the tool which is shown in 
sectional elevation, the lower view being a plan of the bottom tool. 
To assist maintenance and replacement of worn parts each station 
is made as a self-contained unit which can be quickly withdrawn, 
and all are provided with a packing plate both at the top and 
bottom to allow the various heights to be adjusted after re-grinding. 
The seven tools are mounted on a two pillar type die set and in 
operation are used in conjunction with a roll type automatic feed. 

The first tool pierces approximately half of the contour on two 
adjacent blanks which when duplicated on the following stroke of 
the press provides a blank which is retained in the strip by a small 
section on either side. This blank is carried forward to the first 
drawing tool where it is drawn to approximately the mean diameter 
of the finished cup. The drawing pressure pad of this station is 
loaded with four springs, the individual effort of which can be 
adjusted by means of jacks carried on top of the plate. 

At the third station the shell is re-drawn and coined including that 
portion of the flange which is finally required. It will be noted that 
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the punch in this tool is under spring pressure and free to move 
about } in., this feature is incorpora‘ed to allow the punch to locate 
the cup in the required position in the die before the pressure pad of 
the second tool has gripped the stock. 


After coining, the two ears are sheared and set to the required 
form and in the fifth stage they are pierced. The tool for this 
operation carries bushes in the punch plate, stripper, and die to 
allow for quick renewal, the bushes in the punch plate serving to 
reinforce a simple design of piercing punch. The next tool which 
performs the piercing operation in the bottom of the cup possesses 
one or two characteristics which are typical of the small details 














whivh govern the success of this type of tool. The partially finished 
component is located during the piercing operation by means of an 
exterior sleeve and the spring loaded stripper both of which fit the 
slightly tapered form of the cup. 


There is a distinct possibility of the work adhering either to the 
stripper or the locating ring due to the slow taper and to cover this 
contingency a further spring collar is carried around the main 
stripper operating on the flange of the component. In addition 
the piercing die floats on three spring-loaded pins thereby serving 
as an ejector in the bottom tool. It will be seen that the piercing 
punch is of very simple construction, and readily replaceable. The 
completed cup is finally severed from the stock in the seventh 
station by trimming or blanking. This particular tool is quite 
orthodox with the exception of the loaded trigger carried in the 
punch which serves to propel the finished article clear of the die. 

In Fig. 7 the tool can be seen in operation in the press, whilst a 
section of the strip as taken from the tool is shown on the press 
bolster. The material after leaving the first pair of rollers of the 
feed passes between the guides of the first station and is positioned 
over the drawing tool by a pair of pilot punches carried in the 
pressure pad. From this station to the end of the tool the edges 
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of the strip are fed through grooves in a dummy stripper plate sliding 
on four pillars and floating on springs. This work guide plate which 
can be clearly seen in Fig. 7 together with the partially formed strip 
rides vertically with the work under the combined influences of the 
top tool and the various ejectors in the lower members. In opera- 
tion runs of between 200,000 and 300,000 components are obtained 
between maintenance stops for regrinding, etc., and quantities of 
400,000 have been obtained without a breakdown of any descrip- 
tion. The speed of operation has in the author’s opinion a very 
great bearing on the success of this type of tool, and in this 
instance the press operates at 38 strokes per minute. 














Fig 7. 


Perforating Tool for Brass Cup 


The author has used the term “ perforating ” in describing this 
tool as the operation consists of piercing 810 */,, in. diameter 
holes in the periphery of a drawn cup, the effect produced being 
similar to commercial “ perforated ’’ metals such as zinc. The 
cup is drawn in .028 in. thick brass to a diameter of 2{ in. with a 
sharp corner and is 1§ in. deep. The holes are laid out in nine rows of 
ninety and are spaced very close to the bottom of the component, 
a point which provided one of the problems in the design of the 
tool. 

Accuracy of the spacing of the holes is essential to the successful 
functioning of this component when in use, and it was found that 
very accurate indexing of the component was required to prevent 
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an accumulative error causing a slot to be produced instead of two 
holes on completion of a cycle. 

The number of indexing motions required to complete the work 
could of course have been reduced considerably by employing a tool 
having several cam operated slides radially disposed about the die, 
but the production required would not warrant the expense. As 
there were several other similar components to be pierced it was 
decided to employ a tool as shown in Fig. 8 together with an auto- 
matic indexing attachment to be interchangeable between all tools. 
In the case under review nine holes are pierced at each stroke of the 
press thus requiring 90 strokes to complete the work. The cup is 
located on a spigot turned on the bolster casting and carrying the 
die plate at the top. The indexing motion is transmitted to the 
work by means of three pins carried in the face of the indexing 
spindle which locate in holes in the bottom of the component. 




















an a. 


Clamping of the component is attained by means of a gate carrying 
a loaded pad which is free to revolve, the actual clamping pressure 
being regulated by an adjusting screw at the back of the spring. 

The top tool is fitted with a rubber loaded stripper and slides on 
two guide pillars. It will be noticed that the stripper plate is also 
guided on pillars to prevent mis-alignment of the nine punches. 

A 90 toothed ratchet wheel mounted on the rear end of the 
indexing spindle imparts the necessary rotary motion to the com- 
ponent in conjunction with a pawl carried on a forked lever. The 
throw of the trunnion which oscillates this lever can be adjusted 
by two set screws to suit whichever tool is being employed. The 
final location of the work mandrel is governed by a hardened 
indexing plate and spring loaded balls. By using two of these balls 
spaced diammetrically opposite it was only necessary to have 45 


566 








PRESS TOOLS 


locating holes in the plate to obtain the 90 positions. An 
addition which wa3 found necessary on trying out the tool is 
the thrust race situated at the back of the tool which counteracts 
the clamping pressure and ensures the requisite sensitivity of the 
indexing mechanism. 

The piercings after leaving the die pass round a circular groove 
in the arbor and through a passage in the bolster. The groove in 
the arbor has a series of longitudinal slots to agitate the piercings 
and obviate difficulties due to accumulation at that point. The 
complete operation on one component including loading and ex- 
traction requires fifty-five seconds, the press operating at a speed 
of 150 strokes per minute. 


The functions of Guide Pillars and the design of Pillar Type 
Die Sets. 


The reasons put forward for the adoption of pillar type die sets 
in the design of press tools are as varied as they are manifold. The 
use of pillars as a method of guiding the top tool in accurate re- 
lationship to the lower member was evolved by a desire to cheapen 
the old type of sub-press tool in which the punch pad slid in well 
proportioned bearings in the bottom bolster and was connected to 
the press by a floating shank. 

By this arrangement the tool was not affected by inaccuracies or 
mis-alignment of the press ram or bolster, but in cases where oblique 
or side reactive forces were induced during the operation of the tool 
the sub-press bolster slides had to be of sufficient proportions to 
absorb them. Even in a simple blanking tool where it would appear 
that the reaction is vertical, an angular thrust may be introduced 
by the centre of pressure not coinciding with the centre of thrust 
of the pressram. The author would submit that in cases where it 
is desired to divorce the tool from the doubtful qualities of the press 
ram by employing pillars these should be of sufficient proportions 
and suitably disposed to enable them to withstand all component 
forces arising during the working of the tool. In addition the upper 
member should not be rigidly connected to the ram of the press. 
Unless comparatively massive pillars are employed working in 
long bearings it is a fallacy to expect them to correct or overcome 
any side movement in the press ram in cases where the tool shank 
is rigidly attached. The soundest reason for the existence of pillars 
in a tool and one which justifies the cost involved by their incorpora- 
tion is their value in ensuring perfect setting of the two members in 
the press and the reduction of the time required. There is also a 
variance of opinion on the correct number of pillars which should be 
used although for reasons of economy two pillars carefully positioned 
are usually found to fulfil their duty. Should three or four guides be 


567 








THE INSTITUTION OF PRODUCTION ENGINEERS 


employed a high degree of skill and accuracy are required to obtain 
a perfect sliding fit in all bearings. 

The relative position of a pair of pillars in a tool is a matter for 
individual consideration, although the tendency is growing to place 
them diagonally relative to or on the geometrical centre lines. There 
is sometimes however a point in favour of having them at the back 
of the tool as apart from the fact that the whole tool is visible to the 
operator, in cases of cutting tools it often enables the die to be 
reground without completely dismantling it from the bolster. 
The generally prevailing practice is to fix the guide posts in the 
bottom bolster and to provide the sliding bearings in the punch 
pad, and in the authors opinion there is no adequate reason for 
reversing this procedure. 

With regard to the materials utilised for pillars these are usually 
of a case-hardening steel, hardened and ground and in the majority 
of cases operate in bushes made in a similar fashion. This is a point 
which seems worthy of deeper consideration and the author would 
suggest that pillars should be made in cast steel either soft or 
hardened according to the life of the tool and the bushes if justified 
at all would be better in cast iron or phosphor bronze. By using 
cast steel there is more possibility of the pillars fracturing rather 
than bending in the event of an accident, thereby obviating the 
contingency of a tool and possibly a press as well which cannot be 
opened without resorting to drastic measures. Bearings in cast iron 
or phosphor bronze relieve the chances of seizure due to the intro- 
duction of foreign matter which arise with the employment of two 
hardened surfaces in sliding contact. 

A final point which is so often overlooked is the provision of an 
efficient means of lubrication for the guiding members. This can 
of course be accomplished in many ways and calls for no further 
comment in this paper. 


Swaging Tool for Brass Spindles. 


A branch of press tool engineering which is engaging a great deal 
of attention is that which is concerned with the cold plastic displace- 
ment of metals. It is one which represents a great advance in the 
progress of press tool design, and which has already been greatly 
developed on such operations as coining and swaging. 

The tool shown in Fig. 9 is a simple but efficient example of a 
swaging tool which is employed to form two shoulders on a length 
of brass rod /} in. diameter, the rod being subsequently bent in 
simple tools to form a water bottle stopper ring as seen at “ A.” 
The heading or swaging operation is performed by the inward 
motion of two cam actuated slides carrying hardened bushes. The 
diameter of the bore in these bushes is .001 in. larger than the rod 
diameter whilst its depth determines the firis.ed length from the 
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end of the component to the face of the shoulder when formed. 
The work is located and clamped during the working part of the 
stroke by a pair of vice jaws one of which is stationary and attached 
to the bolster whilst the rear jaw reciprocates under the influence 
of a third cam attached to the top tool. When closed these jaws also 
control the distance between the two inner faces of the flanges 
formed on the rod whilst their thickness can be varied by the depth 
to which the top tool and cams are set in the press. 























To facilitate obtaining the correct setting a depth stop “B” is 
incorporated in the upper pad which is used in conjunction with a 
feeler gauge. The tool is loaded by inserting the brass rod between 
the vice jaws where it rests on two pins “‘™’’. On the downard stroke 
of the press the rear jaw closes before the inward travel of the heading 
slides commences, this taking place at the lower end of the stroke. 
On the return stroke the finished product is stripped from the jaws 
by the ejector plates ‘“D’’ and ‘‘F.’’, the former of whicn is stationary 
whilst the latter recedes with the rear jaw. A manual ejector ‘“‘F’’ 
is provided to raise the rod within easy reach of the operator. 
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The Manufacture of Pressed Steel Hinge Flaps. 

The steel hinge flap shown at ‘‘A’’ in Fig. 10 represents one of the 
fruits of development of the cold working of metals with press tools. 
The sole machining operations on this component are the drilling 
of the pin hole and countersinking the screw holes, even the spherical 
seating and the countersink in the barrel being produced by a press 
operation. This hinge has now replaced one of similar design which 
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was produced from malleable iron castings and in comparison it 
provides a stronger article, lighter in weight, and possessing a far 
greater degree of interchangeability. The various operations are also 
illustrated in Fig. 10, the first of which is to crop the material to 
length from strips 1*5/,,in. wide x */,,in. thick. Thepreliminary blank 
is then completed by notching. At this stage a coining operation 
is introduced to impart a }in. radius to three longitudinal edges of 
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the blank including that portion which is subsequently to form the 
hinge barrel. 

By forming this radius on the latter edges it was found that 
difficulties in the swaging tools for the barrel due to flash and 
formation of fins were overcome and the necessity for a spotfacing 
operation obviated. 

The tool employed for coining these edge radii, shown in Fig. 11 
is of simple but robust construction and accommodates a pair of 
blanks simultaneously. The work is ejected by two pins in each die 
bed operated by a hand lever. The success of the ejection mechanism 
of a tool of this class is dependent upon careful allowance being made 
for the change in section of the material which takes place due to 

















displacement, in this case the strip actually increases in width from 
115),,in. to 14 in. After coining the edges a clearance bevel is shaved 
on the flap and then the end of the barrel material is cropped and 
chamfered to give the correct proportion of metal for the subsequent 
swaging operations. The two curling tools follow the usual designs 
of tools for this work the first one being used to turn the edge of the 
blank whilst the second tool completes the operation, the curling 
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punch moving horizontally under the influence of a cam carried on 
the top tool. 

Fig. 12 shows the tool which completes the press operations on 
the barrel. There are two tools for each type of hinge, i.e., right or 
left hand and in the first of these a punch as shown at “‘A”’ is used to 
swage the material outwards and thus produce the form on the out- 
side of barrel. At the same time the countersink is coined in the 
bottom by the ejector. 

The second tool is of identical design with the exception of the 
punch which in this case has a spherical end to form the ball seating. 
The ejector is raised by a bar underneath the tool which obtains its 
motion from two studs passing through the bolster and attached to 
the top tool. Ejection is also assisted and the component prevented 
from tilting by two spring loaded pins working on the edge of the 
fla 


p- 

Both of these. tools are used on an 80 ton press, and give a pro- 
duction of approximately 600 pieces per hour. 

The hinge flap is finally completed by piercing the screw holes 
and drilling the pin hole in the barrel. 
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Impact niin ‘Tools for Metal Containers. 


One of the most spectacular operations which is being performed 
in a press is the production of soft metal containers by extrusion. 
This process has many unique advantages, not the least of which is 
the fact that cups can be produced in one operation after preliminary 
blanking, which otherwise would require several stages of redrawing. 

In addition the tools employed are of simple construction and 
comparatively cheap. Production of components by this method 
has in the past been mainly associated with collapsible tubes for 
paints and chemical pastes but during the last few years it has 
extended to the manufacture of larger components in such material 
as aluminium and zinc. An example of this class of work together 
with the tool employed is shown in Fig.13, the container which leaves 
the tool being approximately 5} in. deep and 1# in. in diameter. 
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It is extruded from an aluminium blank as seen at ‘‘A’’ and is 
formed with a neck which has a wall thickness approximately six 
times as great as the barrel itself. 

The tool consists primarily of a punch and die, the former being 
relieved directly behind the nose and having a slightly spherical end. — 
This latter point considerably assists the flow of the material and 
probably reduces the pressure required. A pilot is inserted in the 
punch which also ultimately acts as the core pin for the hole in the 
neck of the component. 

The die ring has an internal diameter equal to the external dimen- 
sion of the work, the depth of the opening being very slightly deeper 
than the thickness of the blank. It is fitted with an ejector which 
in this case is operated by a knock-out bar connected to the ram of 
the press. In view of the fact that the components sometimes adhere 
to the punch a stripper plate is also fitted to tne bottom tool. As 
will be appreciated the limiting factors on this class of work at the 
moment are the relativelyhigh pressure required,and the consequent 
high stresses to which the punch is subjected. However, it is of 
interest to note that aluminium cans 3} in. in diameter and 10 i in. 
deep have been successfully produced by extrusion in one operation! 


























The Performance of Rubber under Compression. 

A very large percentage of all the various types of press tools 
in general use employ some form of ejector, stripper, or pressure 
pad operated by a medium other than the press itself. 

In some cases the necessary pressure is obtained from pneumatic 
or hydraulic cushions but in most cases it is provided by the com- 
pression of either springs or rubber in the tool itself. In view of the 
rather arbitrary methods usually employed in the determination 
of the proportions of rubber butfers the author carried out a series 
of experiments in an endeavour to deduce a formula which would 
give approximate values of pressure obtained per unit of compression 
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The first tests were made by inserting small buffers in a pillar type 
die set and loading with weights up to 200 Ib. For the larger blocks 
a hydraulic press was used fitted with a hand pump and pressure 
gauge. 

The proportions of samples tested ranged from 2 in. diameter 
x 3 in. long, up to 12 in. diameter x 11} in. long, and apart from 
these cylindrical types a certain number of rectangular blocks of 
rubber were tried all of which were composed of medium hard rubber. 
The resultant pressures obtained when plotted against units of 
compression gave a very slight curve in each case and from these the 
author deduced the following formula :— 


6 Vv A L, = L, 1.2 
P = Vvx— x(-—) x 2600 
L, 


where V=Volume in cubic inches, 
A=Horizontal cross sectional area in square inches, 
L,=Free height in inches. 
L,.=Compressed height in inches. 
P=Pressure in pounds. 


It will be appreciated that the value of this formula is very much 
dependant on the quality of the rubber employed. Providing how- 
ever that this is commercially consistent the foregoing formula 
can easily be checked and if necessary modified by varying the con- 
stant given as 2600. It will be noted that the pressures obtained 
are not so greatly affected by the volume of rubber as by the ratio 
between the cross sectional area and the free length together with 
the proportion of the amount of compression in relation to the free 
length. This point is well illustrated by Fig. 14 which shows three 
rubber buffers R1, R2, and R3. drawn to the same scale, the largest 
being 12 in. diameter by 11}in. long. The three curves shown in 
full lines represent the pressures exerted by these samples and it is 
interesting to note that for 14 in. of compression the second buffer 
R2 gave higher pressures than R3 which has a volume 16 times as 

eat. 

"es observations made during the experiments coupled with 
experience with buffers in press tools the author would not advocate 
compressing rubber more than approximately 20% of its free length, 
as after a certain amount of use a buffer quickly loses its power and 
will eventually disintegrate. The life of the rubber can be consider- 
ably increased by employing it in the form of a series of laminations 
instead of one piece. 

The main advantage of this material as a means of providing 
pressure is that it can be easily adjusted in shape and size to suit 
peculiar requirements, and in certain cases where height is confined, 
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quite high pressures can be obtained which would otherwise be 
impossible. On the other hand its useful life is comparatively short 
when compared to a well designed spring, and in addition it very 
quickly deteriates in contact with oil. 

In order to enable a comparison to be made between the propor- 
tions of springs, and rubber buffers giving equal results, three springs 
81, 82, and 83, are shown in Fig. 14 beside their respective buffers 
whilst the pressures exerted by them are indicated in dotted lines 
above. 


Tools for Small Quantity Production. 


Having considered examples of press tools obviously intended 
for medium or large quantity production the author feels that a 
few remarks are necessary on equipment employed in the manufact- 
ure of small numbers of components bearing a reasonable degree 
of interchangeability. This branch of press tool activity is one which 
is now assuming great importance in certain spheres, such as the 
aircraft industry, and it is one which presents a very wide scope to 
the production engineer. 

The major problem of small quantity production is the balancing 
of tool costs, number of operations and possibly the cost of a certain 
amount of handwork on the components, until the total expenditure 
per piece is a minimum. In view of this point it follows that it is 
not always economical to employ the cheapest possible form of 
equipment if the number of operations and their relative cost is 
excessive. 

A further point which is sometimes overlooked is the expense of 
maintenance on cheap equipment, for example punches and dies 
are in some cases not hardened but possibly they wear quickly in 
operation and have to be frequently reground at a cost far in excess 
of the saving originally effected. 

There are several different ways in which economies in press 
tools can be made and of course there are no definite boundaries to 
types or designs. A few of the usual methods of approaching this 
problem are as follows :— 

(1) By the simplification of orthodox types of tools by elimin- 
ating some or all of the features usually incorporated to assist 
facility and rapidity of operation. 

(2) By eliminating hardening. 

(3) By using castings for forming and drawing tools. 

(4) By standardising types of tools, tool units, and component 


rts. 
m6) By employing tools of original or unusual design. 
In addition to the above points, saving in production costs can 
very often be achieved by slight alterations to the design of the 
pressing itself. 
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The first of these methods is a natural course to adopt and can be 
carried out to suit individual requirements, it being possible to 
pursue the theory until a blanking tool for example is reduced to a 
mere punch and die without even stripper or bolsters. 

The saving obtained by omitting to harden the punch and die 
members is not so apparent with small tools as it is in cases where 
the effects of distortion due to heat treatment are likely to be en- 
countered thereby necessitating the employment of a number of built 
up sections to form the punch or die. 

The third suggestion which has been made involves using castings 
for forming, drawing or embossing punches and dies. The material 
in which these members are cast may be varied to suit the qualities 
of the component being manufactured. There are however metals 
such as alloys of cast iron which can now be cast to quite accurate 
dimensions and which provide tool members requiring very little 
handwork to complete them. 

A considerable amount of work has been done on dies vast in 
zinc, a great advantage of this type of tool being that the material is 
easily reclaimed for further use after a job is completed. White 
metal dies used in conjunction with hard punches i.e., in steel or 
cast iron, will give remarkable results on embossing and shallow 
forming operations for thin materials. A point which commends 
this type of tool is the facility with which the impression of the die 
can be periodically renewed by coining with the punch. 

Standardisation of types of tools, sub-assembly units or tool 
details is a method of achieving economy which probably shows the 
best results in as much as the cost of equipment can be spread over 
an infinite number of jobs. . 

Piercing, cropping, notching, and vee-bending tools fitted with 
adjustable stops or gauges are examples of tools which can be used 
for a variety of work, whilst die sets can be made to accept standard 
sizes of punch holder and die blanks for pierce and blanking tools. 
A series of bolster castings fitted with pressure attachments will 
provide bending tools for many jobs by the addition of punches and 
die blocks. 

There is no limit to the number of component details of press 
tools which it is possible to make interchangeable, shanks, pillars, 
bushes, piercing punches, retainers, and die inserts, stripper bolts 
and stops, all can be made to dimensions which will enable them to 
be employed in more or less any type of tool. The limits of time and 
space will not allow a deep investigation into the possiblities of 
tools of unusual and original design but mention should be made of 
the use of wood and rubber as materials for forming punches and 
dies. Small numbers of motor car wings have been produced in 
hydraulic presses with wooden punches and a set of clamps as the 
only tooling equipment. 
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Sheets and blocks of rubber have also been used quite success- 
fully in conjunction with wood or cast zine dies for forming quite 
large aeroplane components. It must be remembered that this class 
of work entails a considerable amount of experiment in the initial 
stages, the cost of which is difficult to assess, but with accumulated 
experience as a guide there is no doubt that a wide range of press- 
work can be performed with tools of this description which would 
otherwise require expensive dies. 


Conclusion. 

In concluding, the author would like to add a few words on the 
future possibilities of production by pressing, but he feels incom- 
petent to do so in view of the vast amount of development which 
must have already taken place with which he is not acquainted. It 
would seem that one channel which offers great possibilities is the 
cold coining and plastic working of metals and in this connection 
much can be learned from the hobbing of impressions for moulds 
for synthetic compounds. Another field which is worthy of further 
investigation is the combination of pressing and die casting to form 
a finished component, for example a fan belt pulley for a motor car 
engine in which the flanges forming the vee for the belt are pressings 
whilst the hub is die-cast directly into them. However it matters 
little whether the extent or trend of future developments of this 
work can or cannot be prophesied for there is little doubt that 
with the appearance of a necessity there will always be some 
ingenious production engineer to provide the invention. 
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Discussion, London Section. 


Mr. H. LE CHEMINANT: One must agree that in every press 
proposition, 25% is statistical, 50% experience and 25% luck, or, 
as others would term it, intuition. 

Regarding transformer laminations, I agree with the author 
that it is not easy to obtain large outputs without frequent regrind- 
ing of the dies, but, in my experience, although one hears of runs 
of 200,000 with 50,000 to 70,000 as an average; if we obtained 
30,000 we thought we were doing exceptionally well, and this was 
only found possible by putting the laminations through a rolling 
machine to reduce the burrs. 

I was also interested in Mr. Kirchner’s layout for economical 
blanking, but whether modesty forbade, he did not show a scrapless 
blanking layout which is after all, what all production engineers 
interested in this class of work, are after. We have succeeded in 
getting this to work quite successfully. One further addition, in 
my opinion, to blanking tools for this class of work, and a necessary 
part of the tool, is that of stacking, for it is useless blanking at the 
rate of 1,000’s and having to have an army of people stacking, and, 
further, this may be a minor point to the tool designer but it is 
definitely not so to the production man, and one would like to see 
this phase of press tools carried much further, in other words, no 
designer should put forward a tool for high production without 
giving the necessary stacking facilities. , 

The table of cutting clearance between punches and dies is one 
of exceptional interest and will undoubtedly find a place on the 
desk of every press tool designer. 

The note regarding close co-operation between designs and pro- 
duction cannot be too strongly stressed, and, in my opinion, the 
correct time to design tools is when the part is being designed, and 
this method has been very successfully carried out, as it very defin- 
itely: puts the onus on the tool designer to see that the product 
asked for is at least arn, economical tooling proposition. 

Relative to the remarks on the stage progressive tools this de- 
pends on (a) the quantity to be manufactured, or (b)-the intricate 
nature of the job which makes it difficult to handle a second time. 
This second point is, in my opinion, as important, if not more, 
than the quantity. 

The question of success of the working of this class of tool must 
depend on the designer, and while all of us can bring evidence 
either for or against, the author evidently fas assumed that 
‘* one swallow makes a summer,” and while he can be congratulated 
on his example, what he has told us is that “ the design of this part 
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lends itself to progressive stage tooling.”’ I certainly agree that in 
this case, as in many others, the speed of the press makes the tool 
either a success or failure, and to run a press too fast is often as 
fatal in some jobs as running it too slow in others. 

The perforating tool is one which is exceptionally interesting in 
the mass of holes to be pierced and also the method of indexing. 

The reasons for the extended use of guide pillars are, in my 
opinion, due in the past to the inaccuracies of the presses used. 
This does not apply to-day as the need for cutting down the idle 
time of the machine, and as the pillars definitely locate top and 
bottom tool, the’setting time is almost negligible. 

Whether it is correct practice to use two, three, or four pillars 
must depend on the job to be done, but for most work two is suf- 
ficient. What is more important, in my own opinion, is that the 
disposition of the load should be taken central on the ram of the 
press. I would also be most emphatic that any pillars, if used at 
all, should be hardened and ground, for if one goes to the length of 
fixing pillars the difference in cost between using them in the soft 
state and hardened would not count. Whether one would use 
cast steel or case hardening steel would depend on the hardening 
facilities. To say cast steel pillars would fracture rather than bend 
is a moot point. I have tried to imagine the misalignment of a 
press that would break even a small pillar and one capable of this 
is better imagined than described. The chances of a seizure would 
certainly be minimised by the use of phosphor bronze, but cast 
iron does equally as well. 

The swaging tool described by the author is very interesting, 
but I would like to know how much }in. diameter metal was 
upset, and also I take it that it was definitely soft brass wire. 
Regarding the making of hinges, I also have had some experience 
in this, and it is one of those jobs that only by exceptionally efficient 
tooling and cutting the scrap can one avoid making a loss. Of 
impact extrusion I have not had much experience, but I believe 
that the clearance on the tool must be very close in order that the 
blank as well as being dished must be burnished on the edge. 

I was particularly interested by the references to tools for small 
quantity production, and note that there is a reference made to 
the aircraft industry. In my short experience of that branch I have 
seen some examples, and when I say that from some you get ex- 
actly 60 blanks per hour, shows that the cost point of view is lost 
in the aircraft industry more especially as the limits called for on 
the components are much finer than most other branches. These 
limits could be obtained by better tooling, not necessarily expensive, 
for if you take the cost of the present tools, add hand work neces- 
sary—and this must necessarily be done by a high rate mechanic— 
coupled with the fact that interchangeability in most cases is lost, 
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against this tool the job complete, and I venture to suggest that 
the latter method would prove the cheaper. It may be at a later 
date I will be able to substantiate this. 

Regarding standardisation of tools, as a means of cheapening, 
this is admirable as a precept but unless carefully watched by the 
chief draughtsman and the toolroom foreman, standardised tools, 
like standardised parts, are in the main avoided by the designer 
and also by the toolmaker. 

Mr. KrrcHneR : Regarding the tools for the transformer lamina- 
tions, you consider 30,000 is a more accurate estimate of the number 
of blanks which can be obtained between regrinding. The figures I 
gave were taken from a series of tools and were also taken over their 
whole life. These tools actually produced between 1,000,000 and 
1,500,000 blanks each, and I think that the difference or the larger 
quantities which were obtained may have been due to the fact that 
the dies were built up and the inside faces were ground. We found 
that this feature increased the life of the tool between grinding as 
compared with a tool with a solid die. 

With regard to scrapless layouts for lamination blanks, I have 
come into contact with them and have actually made tools or been 
concerned with tools for producing E and I laminations, in which 
the I’s were produced from the centre of the two E’s put together, 
the E laminations being cropped instead of blanked. The only disad- 
vantage which we found with this method was that when the two 
I’s have been pierced and the E’s are cropped the two end legs of 
the latter tend to open, and it is difficult to maintain a close limit 
over the outside dimension. It becomes slightly tapered to the 
extent of a few thousands of an inch and in most cases we usually 
found that it was outside the limits specified by our customers. 

I quite agree that there is no point in designing and making press 
tools to produce large quantities of laminations unless you have some 
efficient means of stacking them. We made a tool for blanking and 
stacking laminations, which were passed through the die and stacked 
up underneath into a container which took the form of a drawer. 
The strips of metal which were passed through the tool produced 
just enough laminations to make one transformer, and after each 
strip of metal was passed through, the drawer was removed and pas- 
sed on to a rivetter and a new drawer inserted, there being a series 
of these of course. I have seen other methods of stacking with which 
I have not been connected personally. 

Regarding progressive tools, Mr. le Cheminant said that I believe 
that ‘‘ one swallow makes a summer.” Well, the only comment 
which I have to make, is that it was very difficult with the time 
available to include a flight of swallows in my paper. I agree that 
a lot depends upon the actual design of the component and that it 
is not only a question of ingenuity, but one of whether the component 
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can be suitably severed from the stock. This is an actual example 
of the strip taken from one of the tools which I described. One of 
the features is the fact that the material is cropped away practically 
all round the actual blank and thereby leaves the component very 
nicely hanging from two points through each operation, It is quite 
possible to conceive of hundreds of components where that advant- 
age would not be available, and with many components it is im- 
possible to perform all the operations in one tool, which brings me 
to a point with which I quite agree, when you say that in many 
cases these tools are designed and manufactured because the sub- 
sequent operations are difficult to handle. 

With regard to guide pillars, there certainly is not a great deal of 
point in my mention that pillars used for tools should be in cast 
steel, hard or soft. However, you will no doubt agree that a soft 
pillar need not be ground and is therefore cheaper, also such pillars 
would be in use for a considerable period, before showing signs of 
wear. I would like to take up your next point. You mentioned that 
you could not conceive of the pillars being fractured. What I had 
in mind was fracturing in the case of an accident, such as by leaving 
a hammer or spanner on top of the die. I have actually seen a press 
a rather large press, after one of these accidents had occurred, and 
the greater part of the press had to be cut away with a flame cutting 
plant before the tool could be extracted. 

Regarding the swaging tool for the 4 in. brass rod, we have an 
actual sample of the stopper here. As you will see the rod comes 
up to approximately between °/,, in. and °/,,in. on the flange and 
the flange is about 30 thou. to 40 thou. thick. 

Impact extrusion—I have here a sample of a blank. Your re- 
marks regarding the edge of the blank were quite correct. This 
must have a fairly good finish which can be obtained by using a 
close fit between the punch and the die. 

Regarding cheap tools employed in aircraft production I am very 
pleased to hear that you do not care for or agree with them. I 
think I did try to make it clear in my paper in the section on cheap 
tools that by having the cheapest tool possible you do not necessarily 
produce the article at the cheapest price, but that it is necessary 
to take into account any hand work and the speed of the operation 
etc., thereby providing a comparison of the total cost of production. 
It is quite possible that in many cases it will be found that by 
buying what is apparently an expensive tool it will be eventually 
the cheapest. 

As far as standardization is concerned, I agree that this has to 
be watched, but on the other hand if you take a simple case, you 
may very often find that there may be 30 tools in a tool store each 
with a l}in. diameter shank, 2 in. long, but they are all screwed 
in with a different sized thread, not one of them can be interchanged 
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into another tool. It is quite feasible that a half dozen standard 
shanks which could be fitted when required by a press setter would 
suffice, surely this would effect a saving that is worthy of con- 
sideration ? 


Mr. Barker : I feel that the author has given us some good in- 
formation to-night in his paper and quite a good basis for the design 
of tools, especially the high production variety. Coming along to 
the lamination tools, he mentions the use of high speed steel. I 
cannot myself conceive using high speed steel in a blanking tool 
with any great success, but I guite agree with him that tungsten 
carbide or that class of steel would be out of the question as regards 
cost, and I would like to hear the author’s views as regards chrome 
alloy die steel, oil hardened, which gives a very tough and hard 
nature, specially suitable for that class of work. I would like to 
know whether this particular steel is used on the lamination dies 
which give the high production that was mentioned. The quantity 
produced between grinds is extraordinarily high and no doubt that 
particular point has a great bearing on it. 

The question of knock-outs on some of the tools, I think, is a 
practice that is well worth copying. These are in use quite a lot, 
even on single operation tools, where the feeding is done by hand, 
on operations such as perforating, and also for plain perforating 
and blanking on the compound types mentioned. The parts are 
brought to the top of the stroke by having the die on the top part 
of the tool the parts are ejected from the top and fall to the rear 
which facilitates a very quick and high production. 

As regards cutting clearances, I think the author’s formula and 
graphs will be tried out in practice, because if he has got anything 
there that gives the result that is suggested it is very valuable. 
I think we have all had experience with the actual cutting clearances 
that are given as best practice differing from the actual clearance 
made by the toolmaker who is making the tools, and that is one 
point which leads to a lot of discussion and argument when the tool 
is finished as to whether the right clearance has been given. Well, I 
was wondering if for blanks less than 1/,, thick double the clearance 
of that for over 4/3, in. thick was allowed, the parts would come out 
of the die. I. would like to hear the author’s confirmation that 
this is actually the case. 

As regards broaching or shaving operations, my experience has 
been that where the teeth are in the nature of a broach trouble is 
often encountered by the swarf, i.e. the material that is removed 
by each tooth, clinging to the broach and eventually congesting, 
to the detriment of the job. If the author knows of any method 


beyond using an ordinary brush to get it away I would like to hear 
of it. 
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I would say the idea of setting blocks being used on the pillar 
guides for setting the tool is to be highly recommended. Taking 
the progressive tools that have been illustrated, one in particular 
being a very ambitious scheme for doing seven operations at once, 
the question of economics comes into the picture quite a lot. There 
is also the question of quantities to be produced as well as the very 
nature of the job that determines the design of what can be done 
in these tools, and I would like the author to give us—and I think 
there would be a good many listeners who would be interested— 
some points as regards what quantities, say, in any one of the cases 
mentioned, could be legislated for to make that type of tool worth 
while, and for which the orginal cost would be recuperated. I 
mean just a rough comparison, amd if any figure of cost could be 
given, well, that would be interesting also. 

I imagine one point that makes for the success of that type of 
tool, especially where there is any big forming or drawing to be done, 
is the spring actuated lifting plates that also act as guides for the 
strip. This is very interesting to me and no doubt does contribute 
to the success of the running of that sort of tool, the idea being to 
keep the strip in the air to facilitate progression. The speed of the 
press also no doubt contributes to the success, and my own ex- 
perience is that presses are often run faster than they should be 
run, with the idea that the faster the press the higher the production. 

As regards guide pillars, personally I like the diagonal type of 
guide pillars. In this way I feel that any tendency for any pillar 
to stick in the bushes is dealt with much better than if the pillars 
are at the back, where any slackness tends to make the bushes bind 
on to the pillars with a detrimental effect. Just one point about the 
pillars that appeals to me is the case where they are actually through 
the stripper plate, thus supporting the perforating punches quite 
adequately. Lubrication of the pillars is a detail which is so ve 
necessary, and as this was not shown I would like to ask the author 
what he recommends in that respect, the object in view being to 
relieve the press operator from constant attention to this point. 

As regards cheap tools, that is a wide subject, and I feel that from 
the point of view of production engineers, where press tool work 
is carried out it is a very interesting one and a very serious one, and 
there is material there to cover a whole paper. I do not wish to 
talk any more of this, except to mention that I would like to hear 
brought into this discussion, whether the cheap tool proposition 
for small quantities is not related to using hand presses in preference 
to power presses. There is an altogether different technique in- 
volved and for my part I feel that it is a question of using hand 
presses to a great extent for many obvious reasons. 

Mr. KircHNER: You mentioned at the beginning, Mr. Barker, 
high speed steel and I believe you were not very favourably im- 
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pressed. Well, we have made a considerable number of tools in 
high speed steel, and as I said in the paper, subsequent results were 
sufficiently improved as regards quantities obtained before regrind- 
ing to justify the additional expense. As far as tungsten carbide 
is concerned, the only examples I have been able to trace are some 
tools for cutting aluminium foil about two thou. thick, and they have 
apparently worked indefinitely. The only disadvantage is that such 
tools, so I understand, cost six to eight times as much as a normal 
tool, of course on that material an ordinary alloy die steel too 
would also cut a very large number of blanks during its useful life. 
With regard to the die steel which I referred to—alloy die steel— 
that was actually a high chrome steel, having about 14° chromium 
—TI cannot give detailed information, but I can get that for you. 

You mention knock-outs. I quite agree that where it is possible 
it is infinitely preferable to knock the component out of the top 
tool—that expression really describes it—so that it has a chance of 
falling out of the back of the press, if the press is inclined, rather 
than eject it with springs : in other words just leave it on the bottom 
tool where it has to be picked up by hand. 

Referring to cutting clearances, you say that the formule which 
I gave should be tried out in practice. The formule which I gave 
were not mathematical deductions. They are based on actual 
cutting clearances which we have used and have been obtained by 
collecting practically all the clearances used in various tools which 
I have been connected with during the last seven or eight years, 
together with notes I have made on results which other people have 
obtained. After plotting these on graph paper I came to the 
conclusion that the points lay somewhere on a curve. You will 
find on investigation that for the lower end of the scale for material 
1/,, in. thick the stock thickness is divided by 30 which gives the 
clearance, that is } thou. all round. At the other end of the scale 
for 3 in. material we found that 4/,. of the material thickness, gives 
the best results. Well, the formula for hard materials is merely a 
curve which is changing between S/30 and §/10 for ?/,, in. to 3 in 
material thickness, whilst the other is just two-thirds of the first. 
I might mention that for blanks or piercings up to $ in. diameter 
it is advisable to only use one-half of the clearance or the slugs 
will tend to rise out of the die. That is definitely my experience. 
I notice that you were interested in my remarks on small blanks 
in soft material having double the clearance. I was actually con- 
nected with a tool which was made for blanking from very thin 
zine. 

The material was 10 thou. thick and the blanks had to be abso- 
lutely flat and free from burrs. We used a minimum clearance in 
the first place to give what we thought would be a good blank, but 
the resultant discs were like saucers. When we increased the 
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clearance to .00075 in. all round we obtained blanks which were 
quite flat, and free from burrs. It was mainly on that and subse- 
quent notes that I based the remarks which Mr. Barker referred to. 

Regarding broaching tools, I agree that you are liable to have 
difficulty with swarf collecting in the broach, and I am afraid the 
only thing I would suggest—you mention brushing it off—is that it 
is quite common to have an airblast along the press line, and that 
is an alternative method of cleaning the broach occasionally, not 
necessarily after each pass of the tool. I agree that setting blocks, 
as you mention, are a very useful asset to a tool. It is very difficult 
for me to give you quantities which will justify the design and 
manufacture of an expensive and fairly complicated progressive 
tool. After all, it depends very much on what type of component 
is in question. It might be a part of a typewriter, or it might be an 
expensive camera component. 

The actual quantities which have to be made for any of these 
parts would obviously differ considerably in relation to what is to 
be spent on the tools. Whereas in one case you might have to 
make 10,000,000 very cheap components to justify making such a 
tool, in another case it might only be necessary to make 1,000,000. 
In the particular case of these two examples I believe I am right 
in saying that these tools have produced approximately 5,000,000 
parts each to date. 

Another point I would not like to answer directly is the cost of 
these tools. The cost of tools is after all very arbitrary. It is 
really more a question of how many hours it takes a man to make a 
tool, plus the cost of material, because, whereas you might think 
that a tool was worth £10, I might think £15, and we might argue 
for an hour and then discover that you quite agree with me that it 
was worth sixty hours to make, and the material was only worth 
£1, but we still could not agree on the price, because I was allowing 
100%, for overheads, and you were allowing 50%. I might say that 
these tools were worth approximately £200 to £400, but it would 
still not bring you any nearer to what you want. 

I am speaking from memory, but I should say that a tool of that 
description, the manufacture and tryout of that tool, amounted to 
approximately 1,500 hours. Well, if you multiply that by your 
labour rate, add on your overheads and put down about £15 to 
£20 for material, it will be the cost of the tool in your works. 

Spring guides are very useful from all points of view. A wider 
tolerance can be used on the width of material, and it is a means of 
keeping the stock over to one side of the tool, thereby reducing 
possibilities of distortion when piloting. 

You mentioned the speed of the tool with regard to these pro- 
gressive tools. If you try to speed up jobs of this nature it is quite 
possible to have the strip break and the material fed forward, and 
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before you know where you are you have two cups in one die, after 
which you have neither the cups nor the die. 

You prefer guide pillars to be diagonal. I quite agree that is 
probably the best layout, but in many cases as I mentioned in the 
paper, if you place pillars at the back, and providing your press is 
in good condition they will function just as well, you can then grind 
any part of the bottom tool without dissembling it, whereas in the 
other case you have to dissemble all your tool completely. That is 
one argument in favour of having them at the back. 

You suggest guiding strippers in piercing tools round the pillars. 
I agree to a point. In certain circumstances I would prefer to have 
a pair of auxiliary pillars closer to the actual piercing punches 
themselves, and that is what we actually did in the piercing tool 
for piercing the 810 holes which I showed in the paper. 

Mr. Barker mentioned that although I suggest that lubrication 
of pillars and bushes is an important factor, it has been overlooked 
in the designs which I showed on the screen. Well, most of these 
drawings, in fact all of these drawings were done in my spare time, 
and I am afraid the time available did not allow me to include all 
the details such as oil hcles, etc. But you ask, what would I suggest 
as an efficient means of lubrication. I think an oil hole through the 
side of the bush and top casting, and oil grooves in the pillars is 
sufficient. 

Referring to your final point on cheap tools and the use of hand- 
presses and power presses, well that as you say is a point that might 
well come out in the discussion, but I am afraid I am not really in a 
position to add much to that myself. I cannot offer you any real 
substantial evidence to show whether hand-press operations show 
any advantages over power presses on equivalent jobs, and I would 
suggest that there are probably several gentlemen here to-night 
such as yourself who could give us much more useful information 
than I. 

Mr. Dyson: I would like to have the benefit of the experience 
of our very able lecturer on one or two items that he has not been 
able to include in his paper. The first is his experience in fixing 
punches to punch plates with cementing material, does this method 
reduce the cost of making the tool, and is it a reliable method of 
securing the punches ? Has he compiled any data or made any tests 
on the most satisfactory lubricants for the various metals and press 
operations. 

The method of supplying lubricant to strip or components during 
press operations always seems to me to have been neglected. One 
often sees a lad with a brush and a pot of oil smearing the strip. 
Has any other method, apart from the oil roller method used on 
continuous feed work been used, such as by using compressed air 
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to send a spray of oil on to the strip or component, at the right 
time and in the right place ? 

I should be interested to know the pressure that was required 
for the extrusion method of producing the tube from the aluminium 
alloy disc. Has our lecturer had any experience on chromium 
plating the cutting and forming edges of press tools? Would this 
process be a proposition for building up the worn edges of tools ? 
We have heard quite a lot about guide pillars and bushes. I should 
like to know if any data has been compiled giving the best clearance 
between the guide pillars and bushes. 

On the subject of blanking from thin material, I have had a fair 
amount of experience of this, and have found that for blanking 
material of say .002 in. to .005 in. thickness that this is produced 
best by using tools with a hardened punch and a soft die. 

I was interested in the illustration of the floating punch. . I was 
able to make use of that application, although I reversed it, using 
a fixed punch and a floating die. The method was used on sets of 
deep drawing tools for producing drawn solid ended tubes of various 
sizes from }in. to 14in. diameter, and from 6in. to 12 in. long 
with wall thicknesses of .009 in. to .005 in. By allowing the drawing 
die ring to float horizontally on a ball thrust race the uniformness of 
wall thickness and the production of the tubes was considerably 
increased. 

Mr. KirRcHNER: Quite a considerable amount of work has been 
done now with this comparatively new method of attaching punches 
and even die inserts to punch and die plates by using metals which 
fuse at the temperature of boiling water. As a method of attaching 
them I believe I am right in saying that it is quite successful and the 
only thing I would like to add is that although it is very adaptable 
in many cases where a great deal can be saved, much depends on 
how much work would have to be carried out to attach the punches 
in the normal method. 

Lubrication of strip. This is really a point of press operation with 
which I am not really concerned so much. I am afraid I have not 
seen anything which I would myself call really ingenious and I 
should be very interested to hear if anybody else has any views or 
experience they can give us on a really efficient method of lubricat- 
ing strip. I have seen it done by rollers, the bottom one of which is 
immersed in oil, but I have not seen anything approaching the idea 
which you suggest of compressed air. The pressure required for 
extruding the longer of these two tubes was 120 tons. When I say 
it was 120 tons I mean it was a 120 ton press, and I should say that 
it was loaded to its full capacity. 

Chromium plating. I have had some experience with the chrom- 
ium plating of dies, but I have not been able to collect information 
afterwards to prove whether there are any advantages in this par- 
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ticular point. Tne only thing I would like to mention is that chrom- 
ium plating inside surfaces is always a difficult matter and unless 
that is very efficiently done I think one might lose rather than gain 
by it. 

Guide pillars and bushes. You ask for the actual clearances. Well, 
of course I would rather answer that from a shop point of view in 
shop language if you will. I think they should be a good sliding fit. 
That sounds as if I am trying to avoid the point, but obviously the 
clearance required for a sliding fit of a small pillar would be con- 
siderably different from a large pillar, and it makes it rather diffi- 
cult for me to give you any definite formula. I suggest that you use 
suitable Newall limits. 

In blanking thin material you mention using bardened punches 
and soft dies. I think the only advantage there is the question of 
die clearance, inasmuch as when it comes to the time of grinding 
the tool it can be caulked up and the hard punch can be sheared 
into the soft die thereby given a good fit. Regarding the floating 
die, I was interested in that. I take it that the die in this case is 
allowed to float laterally so that it could centralize itself to any 
particular point in the wall thickness of the material. 

Mr. Nouan : I am afraid I have to draw on the lecturer’s imagina- 
tion to visualize the type of job on which I experienced trouble. 
A number of years ago I was with a Scottish firm we had a job to 
do for the Admiralty, the specification calling for .45 carbon steel. 
The steel was 1} in. thick. To give you an idea of the sample, the 
plate was in the shape of the figure eight about 9 in. diameter at 
the ends and 6 in. at the centre. About 8,000 were required for a 
chain. Burning the links was not allowed by specification and we 
decided to punch these links. Some difficulty came in this with re- 
gard to preception guides. I gave an estimate of £60 for the tools 
and we used tungsten carbide die plates about 1 in. thick, as cutting 
edge assembled upon a 24 in. thick mild steel top stamping block. 
The bottom inserted cutting edge was sunk into a mild steel billet 
about 2 ft. by 3 ft. long. We should have stamped these things to 
within 4/,, in. tolerence. We got our tools together and we furnaced 
the plates having cut them to size. We withdrew them white hot, 
put them on the dies, and started the stamping. We found that 
after we had done about 12 or 13 links we discovered the cutting 
edges of the dies radiused. The dies themselves were rendered use- 
less and the samples torn. After a bit of experimenting we decided 
we would try to weld on cutting edges to the insert. We used stellite 
electrodes, welded the cutting edges on, filled the furnaces with 
these plates and drew them out, punched them perfectly, and they 
were accepted. Has the lecturer got any experience of using mild 
steel with welded cutting edges for this type of job? I may mention 
that in about 8,000 of these plates we only renewed the dies twice, 
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that is renewed them in the sense that we had to use other dies with 
the same idea of welded edges. 

Mr. KircHNER: Well, [ am afraid, Mr. Nolan, the only thing I 
can say is that from my point of view that is a very interesting ex- 
ample of press work. In this part of the country we do not very 
often come up against 1} in. thickness of material to be pressed. 
That is a very heavy job and it is coming to somewhere near ship 
building, which as you will appreciate is outside our province down 
here. But do you mind if { ask you a question Mr. Nolan. I believe 
you said you made this set of tools for £60. 

Mr. Notan: Actually we made them for about £58. The esti- 
mate was for £60. 

Mr. KrircHNneER : Well, I would like to see you for about a quarter 
of an hour afterwards, if you would not mind, as I feel that you could 
give me some very valuable information. 

Mr. CANNELL : I would like to ask our lecturer if he could elabor- 
ate a little more with regard to the lubrication of the actual punches 
themselves with reference to various metals. Your particular case 
fits aluminium draws, but certain lubricants have certain effects and 
others have other effects, and I wonder if the lecturer could give 
me any further details on that ? Then as regards spring guides as 
against ordinary pilots, could you tell me whether say for ordinary 
commercial limits the spring guides are worth their while as against 
the ordinary pilot. Then with regard to the drawing of stock, could 
you tell me if the relative speed of the coming down of the ram 
has very much effect on the result and whether a steady stroke or 
pressure such as you would get with a fly press would or would not 
give a perfect job on drawing. 

Mr. KrrcnHner: Regarding the lubrication for drawing alumin- 
ium, that is a point where views may differ quite a lot. I think if 
it is any use to you I can give you an actual lubricant which is used 
for drawing aluminium. I have here a job which is one I described 
in the paper that is lubricated with a mixture of 2 lb. of tallow to 
a gallon of ordinary machine oil. 

Regarding spring guides, I do not suggest that spring guides take 
the place of pilots. I think they are useful as an addition to pilots 
because in cases where you might be piloting on }4 in. holes, say 
24 in. holes, and there is a variation of about 20 thou. in the material 
width the holes may be badly damaged by the pilots unless the 
material is prevented from zigzagging through the tool, and this 
can be achieved by using spring guides. 

I do think the speed of the ram in drawing definitely 
affects the quality of the job which is produced. A steady draw will 
give much better results than the uneven draw of a fly press. As 
you will appreciate in the case of manual operated presses the results 
obtained would depend very largely on the skill of the operator. 
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Mr. Wuite: I was very interested in the lecturer’s comments 
-with regard to detachable shanks of press tools and I wondered in 
my mind what the necessity for them was, and in part I presume 
that it is due to the fact that there is complete lack of standardi- 
sation with press manufacturers. So often do we find that we have 
different size holes and also different depths in presses, and it does 
seem to me that the press makers should do something to help us 
in that direction. 

I was rather interested in the comments regarding cheap dies 
and relatively small runs and I rather wondered that Mr. Kirchner 
did not refer to the small thin button type die which is used quite 
frequently in Germany: It is about } in. thick with packing under- 
neath for support. 

I was also interested in the question of the use of lamination 
steel. The particular company I am connected with manufactures 
laminations, but they are the rotor, stator type, and we secure 
very much longer runs than were referred to this evening. We get 
considerable variations depending upon the supply we use. We 
do find that with certain suppliers we get probably a 30,000 run, 
but with other suppliers we can get constantly 60, 80 and even 
100,000 and we are working with rotor laminations which to my 
mind are more complex, and in the rotor we have a hole which is 
held to } thou. tolerance, through the 60-80,000 run. 

I was interested also in the comments concerning progressive 
tools and it seems to me that this data depends to a considerable 
extent on the method of feeding. It seems to me that probably 
the progression type of tool has an advantage and can be used if 
you have say a grip feed or a roll feed, but if you are dependent 
upon some of the doubtful press operators who seem to be knocking 
about at the present time I am rather of the opinion that the simple 
type tool is probably the better. 

Mr. Kircuner: I think my remarks on detachable shanks came 
after I had finished reading the paper. It certainly has brought out 
a point. I cannot see any reason why the shank size should not be 
standardised in presses. There are some very peculiar sizes in 
existence such as 1} in. or 1°/,, in. diameter. 

With regard to the cheap dies } in. thick, button dies which are 
being used in Germany, there are quite a lot used in this country 
in the aircraft industry, and we have already had some remarks 
on that this evening. In one particular case they consist of bolster 
plates of }in. mild steel, the die is cut from } in. to*/,,in. gauge 
plate and screwed on. The top tool is made in the same way. 
Dowels are provided to align the top and bottom members. I think 
that is the type of tool that Mr. le Cheminant referred to in his 
remarks, I am very glad, Mr. White, that you have supported my 
80-100,000 runs of laminations. These are, as I mentioned before, 
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taken from a whole series of tools and I am glad to note that you 
also get runs ranging from 60-100,000. ‘ 

Your point regarding the relationship between progressive tools 
of a complicated nature and the feed is certainly very sound and 
depends entirely on what type of operators you have. I quite agree 
that it is almost essential to employ an automatic feed and even then 
a very concientious and skilled operator is desirable. 

Mr. WasHBROOK : [I should like to ask the gentleman if he has 
had had any experiences with dome shaped punches to give clean 
parallel holes in thick material. 

Mr. Kircuner: I have not had experience with this type of 
punch to produce a clean parallel hole, but I have designed tools 
to punch say } in. diameter holes. through about 5/,,in. or $ in. steel 
in which the punches were made in the form of a centre-punch. 
In fact this is quite a common practice. However this type of 
punch does not produce a straight parallel hole. I presume that with 
the construction which you describe there is a tendency to burnish 
the hole which you produce. 

Mr. Dimnock : I think there was some reference to high speed 
steel, used for dies. We have had some experiments on these tools 
and we still have certain cases where we require high speed steel 
punches to produce these holes to this limit, and we find it much 
more satisfactory than the highly carbonated die steels. We also 
conducted some experiments with the use of tungsten carbide 
for dies and punches. We had a die constructed in two sections for 
some copper segments. We did get some very good runs, but we 
had a very bad chip after the third run and that finished the die. 

Mr. Krrcuner: I understand that the piercing punches which 
you refer to are round piercing punches for comparatively small 
round holes. Well, as far as that is concerned, the tools I referred 
to were blanking tools and in those particular cases there were not 
piercings in the laminations. I cannot offer any remarks myself on 
high-speed steel punches for small round holes. As far as the 
tungsten carbide tools are concerned, that is interesting. I 
mentioned in the paper that probably one of the reasons why this 
type of tool is not progressing any further is the tendency of the 
material to chip, and the expense which is involved in designing 
and making a tool of this type is too great a risk to make it a sound 
proposition. 

Mr. Putten: I should like to ask our lecturer if he can give us 
any information on the amount of allowance on shaving for blanking 
an intricate gear tooth or some such component, and what the differ- 
ences are in the punch size or die size. 

Mr. Kircuner: To produce a good finish from shaving tools 
you have to be governed to a certain extent by the thickness of the 
material, and if the material is over about */,, in. and a really high 


590 
































PRESS TOOLS 


class finish is required, it is usually necessary to use more than one 
shaving tool, and the amount I would allow for shaving would be 
worked out in this way. On the blanking tool we should have a 
cutting clearance between the punch and die, which we will say for 
} in. metal would be about 8 thou. all round, and I would then allow 
on the blank about 10 thou. for shaving, and in the first shaving tool 
I should remove about 6 thou., leaving 3 thou. to be removed in the 
second tool. Regarding the fit between the die and shaving punch, 
this should be as close as possible. 

Mr. Catver: I wonder if Mr. Kirchner could give us any informa- 
tion as regards the adoption of fly presses with rather short broaches 
for driving round holes into square. I have seen this done, and I 
wondered if Mr. Kirchner’s experience could enrich us on this 
subject. 

Mr. KircHneR: Well, I have not actually designed or made any 
press tools for doing that. The only thing is, it would seem to me, 
that you would need a series of broaches, and in that case it would 
reduce it to a normal broaching job. You would have to put 
through, I should think, about two to three broaches. I think you 
really need Mr. Weatherley for this question. That by the way is 
assuming, of course, that it is fairly thick material. If it is not thick 
material it becomes a normal piercing operation. 

Mr. Gorpon EnetanD: I am afraid that I must be speaking for 
the minority. Mr. Kirchner has been allowed to get away with 
things too easily. I gather that all the gentlemen here are entirely 
interested in producing thousands and thousands of parts all of one 
kind, and at a great rate, whereas my problem is far different from 
that. Iam sorry to say, though I suppose I ought to be glad to feel 
that there are so many gentlemen here who are interested almost 
exclusively in production of large quantities of goods for serving 
people, that there are, however, still a few people, like shipbuilders 
and aircraft people, among whom I include myself, who never get 
within measurable distance of the position of having very high 
production. I would like to know whether Mr. Kirchner has really 
any suggestions as to how we can meet our problem. I frankly am 
overawed by all those marvellous descriptions of very ably conducted 
plans and experience of producing such quantities which make these 
magnificent tools possible, and it is very fascinating, and I am 
entirely envious of their whole situation, but what I do wonder is 
whether there are not a few more people who would like to raise this 
question of how we are to apply this technique so ably described 
to us by Mr. Kirchner to small quantity production. I am rather 
surprised that there have not been more speakers on this point. 
Mr. Kirchner did mention the problem towards the end of his paper, 
and I think he has also referred to it on one or two occasions in 
answering questions, but just dismissed it with an easy wave of the 
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hand. But there is this question of finding some means of applying 
this technique to small production, and in the aircraft industry 
with which I am fortunately, or unfortunately, connected, that is 
our real major production problem. 

We use a technique now which is almost entirely concerned with 
the manipulation of thin sheet alloy and the forming of it into all 
sorts of somewhat complicated shapes, but it is all small quantities 
and the very nature of the work does involve a great deal of expense 
if it is done by hand methods. We have got to deal with at the most 
hundreds and not thousands, and I would like to know whether Mr. 
Kirchner has been following the development that has been going 
on in the United States in connection with our problem? I am 
sorry that we always seem to leave it to the Americans to give us 
a lead in these new techniques. I think we should try and get past 
them on development. They are definitely attacking this problem 
and being extraordinarily successful. They are doing it by using 
drop hammers and zinc lead dies, and I would like to ask Mr. 
Kirchner whether he has tried anything in that way? With what 
appear to be somewhat elementary tools they are getting surprisingly 
good results. For instance, some of the parts which I see on display 
here, that star one for example—it is quite possible to produce 
something like that with a lead zinc die with a very high degree of 
accuracy as they produce them in the United States. This is the 
interesting part, that a thing can be produced by these tools down 
to as low quantities as 50 and still beat the hand production method. 

I would like—perhaps it is unfair to Mr. Kirchner to lead him 
unless you wish—I would like him to express some views: perhaps 
he knows more about it than we have drawn out of him so far, and 
I am frankly trying to stimulate him to say something to me to 
help me with the question of small quantity production, and if he 
can help me in this direction I would be grateful. 

I have sent our chief engineer to the States to see what they were 
doing there, and he has come back with the report that they are 
certainly getting some surprising results. But I would like to know 
whether Mr. Kirchner has any experience of what is being done in 
America, and whether he sees any real advantages in this new method 
and technique which they are developing there? If he says that 
we in this country have not had much experience so far, I would 
like to suggest to you, Mr. Chairman, that this matter ought to be 
tackled at a very early date. There are quite a number of people 
still left who have got the small quantity production problem to 
face. 

Mr. KrrcHnerR: As you say, I did mention at the end of my 
paper this question of using wood, zinc and rubber as materials for 
making tools, of which a certain amount has been done in this 
country already. As a matter of fact, before this boom in aircraft, 
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we made a tool in which we had a cast iron punch and a white metal 
die with which we embossed the pattern on the bottom of this 
container. It produces a very satisfactory job and when the form 
of the die is worn it can be renewed by coining with the punch in 
the press. As far as zinc tools, lead tools and wooden tools are 
concerned, unfortunately, as I am placed it is very doubtful whether 
I would come into contact with them, because they are the type of 
tool which can only be produced with much satisfaction in the shops 
in which they are going to be used, and for that reason alone my 
actual experience with them is not very great, but I have seen, as 
I mentioned in the paper, motor car wings drawa over a wooden 
punch. This punch was mounted on a hydraulic ram rising verti- 
cally whilst the metal which was being drawn was restrained by 
clamps on either side to prevent wrinkles being formed. The wings 
were then trimmed with rotary shears to the required shape. Well, 
that is another method of simplifying and cheapening the cost of 
the tools, but apart from going to the absolute extreme and using 
zinc and soft material for punches and dies, you can save money 
even with some of these more elaborate looking tools made in tool 
steel. I have an example here. There are two blanks in quite 
thick material which are dished and have a cleanly cut edge which 
were produced in an ordinary blanking tool. That is a case where 
without seeking outside for new ideas we achieved a saving in the 
tool cost and produced the job in one tool instead of two. 

I agree that this is a very difficult problem and must be an exceed- 
ingly big problem to aircraft manufacturers to obtain tools and tool- 
ing equipment to produce interchangeable components at a fairly 
reasonable price, but on the other hand I would like to support Mr. 
le Cheminant’s remarks earlier in the evening in which he men- 
tioned that it is doubtful in many cases whether the fact that if 
the tool only costs £5 it proves that the components have been 
produced at the cheapest possible price. It is still quite possible 
that the tools might have cost £10 and yet have still produced a 
cheaper job. There is another point and that is the question of 
labour. The cheaper the tool, that is to say, if I might use a collo- 
quilism, the more ‘‘ Heath Robinson ”’ the tool, the more ingenious 
the operator has to be to get a successful product. 

Mr. G. H. Hares (chairman): Mr. Kirchner in one of his replies 
to discussion remarked that the 120 ton press used was obviously 
working up to full capacity. The problem of calculating pressure 
required for various press tool operations is a difficult one, and 
I should like to know if Mr. Kirchner could recommend formulae 
for calculating pressure required, using a set of standard press tool 
operations as a basis for calculation. 

Reference had been made in discussion to the varying prices 
quoted for press tools. Would Mr. Kirchner advise that a check 
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up should be made on the comparative prices quoted in relation to 
the try out work involved? By that I mean would one expect 
the more expensive press tools to need less try out in the factory 
than would be experienced with cheaper tools ? 

Mr. KIRCHNER: Might I suggest that in your first point you are 
presenting somebody with a subject on which to prepare another 
paper, or at least an addendum to my paper. The multitude of 
variable factors which would have to be considered would tend to 
complicate any one formula which might be deduced for the pressure 
required to operate a press tool, in fact in view of the great number of 
different types of press tools I feel sure you would need several 
formule in order to obtain anything more than a very approximate 
figure. However, the pressure required for blanking, piercing or 
shearirg can be obtained very simply by calculating the area 
of cut, i.e. the length of cutting edge multiplied by thickness of metal 
and again multiplying this by the appropriate shear stress of the 
material being cut. Regarding the cost of trying out tools in relation 
to the cost of manufacture. I myself regard the trying out of the 
tool as part of the actual manufacture and I do not think any tool 
should be put in the production press shop until it is reasonably 
sure to operate satisfactorily. 


A cordial vote of thanks to Mr. Kirchner was adopted. 
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Discussion, Birmingham Section 


Mr. DrE.eyY: [ should like to have heard something about the 
peg type of tool. Mr. Kirchner’s discussion has been about orthodox 
and generally accepted types of tool. Has he any experience of the 
peg type of tool? Is it more costly ? It is more efficient, and why is 
it not more generally adopted in this country than it is in other 
countries ? I should also like to have heard something about the 
simpler forms of press tools. Those we have seen on the screen to- 
night have been a draughtsman’s paradise, and they work very well 
on paper. If you take Mr. Kirchner’s works—that type of work— 
even in those cases they have had to overcome a tremendous lot 
of difficulties in production. Does Mr. Kirchner think that the press 
tools are becoming too involved in design, and is not the simpler 
form of press tool being overlooked ? 

Mr. KircHNER: Might I ask what constitutes a peg type tool ? 
It may be that your definition varies from mine. 

Mr. DEELEY: I have in mind a type of press tool which has a 
stripper, guide to the punches and also the punch blade contains 
pegs for setting. 

Mr. KircHNER : That is a matter of economics. I did make some 
remarks about cheap tools, and I mentioned that you could pursue 
the theory of cheapening the tool until it became merely a punch 
and die. It is purely a matter of the type of operator available and 
the accuracy and quality of work which you require, together with 
the number of components to be produced which will determine 
the type of tool to be used. I would not say that I always advocate 
pillars, but you will agree, I think, that if they are not provided, and 
the tool is in any way delicate, one must have a good press setter, 
otherwise far more will be lost than is gained by omitting the 
pillars. 

You say you would like me to have mentioned more about cheap 
tools. I have a sample here of what may be the quintessence of 
cheapness in tools. It is a blanking punch which becomes a complete 
tool with the assistance of a piece of lead or white metal, and here 
are a couple of the blanks. As you will see they are passably good 
and I think you will agree that the tool cost is really a minimum. 

Mr. Buckianpd : The speaker stresses the point of pillars ard he 
mentioned two alternatives, either mild steel case hardened, or 
carbon steel. Has he ever tried nickel chrome case hardened steel 
for pillars ? 

Mr. Krrcuner: I mentioned case hardened steel, and nickel 
chrome case hardened steel would obviously come into this category. 
The reason why I advocated cast steel was because in the event of 
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a serious accident to the tool there is more possibility of the pillars 
fracturing, and the press can be opened, but, with case hardened 
pillars the tendency will be for them to bend, with the result that 
the press is liable to seize. [I have actually seen that happen. There 
are two very large motor car-manufacturing concerns in this country 
who actually standardise on a cheap cast steel pillar for this reason. 

Mr. WELLER: I have had some experience in the economical 
working of press tools, and one point which the lecturer has not 
touched on is the disposal of scrap. It is possible to obtain a saving 
in cost by attaching to a press which is not already supplied with 
side cutters a cropping tool for chopping up scrap so that it can 
quite easily be disposed of down a chute to the scrap bins. It saves 
the operator time in handling the scrap and cuttings, and in that 
way achieves quite a considerable saving. 

Mr. Krircuner : I think that is a useful addition to my paper. 
I have actually come into contact with that, not on small press 
tools but more particularly on large tools where the scrap is unwieldly. 

Mr. J. W. Berry: With regard to the coined binge, I am very 
interested in that job and wondered whether the coining of the edges 
was a matter of necessity because raw material was unobtainable, 
or whether it was found necessary in the processing of the job. Has 
the lecturer ever experienced stretcher strain in coining of that 
description or, has he met with much trouble with stretcher strain 
in the deeper drawing operations, and what are his views on that 
particular difficulty in press tool operation ? 

In some cases the steel maker’s point of view is that whenever 
stretcher strains appear it is the fault of the design of the tool. 
I am not contributing to that particular aspect, but I would like 
a press tool expert’s ideas on it. 

I would also like the lecturer’s ideas on change in form where 
you have one part of a pressing which is a pure bending operation, 
and another in which the metal bas to flow. Does he ease the 
pressure at the point of greatest flow, or at the point where the 
metal tumbles into the die by virtue of the pure bending operation ? 
I have in mind a rectangular specimen with a radius at the corners. 

On the question of blank development, what are the lecturer’s 
methods in the development of blanks? Is it a question of trial 
and error? Has he some fundamental system for obtaining blanks 
of irregular shapes or does he resolve his job into straight lines and 
circles, once described as the essence of a draughtsman’s life ? 

Why is it that in dealing with non-ferrous metals, press tool people 
can handle coils quite naturally and easily, but when dealing with 
steel it is always straight lengths that are asked for? Is it possible 
to develop the use of coils in handling steels just as easily as with 
non-ferrous metals ? With regard to the pillars, has the lecturer 
tried Ni-hard, as distinct from cast steel ? 
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Mr. KiRcHNER: Regarding the coining of these edges on the 
hinge, this was done on the two edges of the flap as a press operation 
simply for economic reasons, but the radius on the top edge of the 
barrel was introduced to avoid flashing in the final swaging opera- 
tion. We did not encounter any stretcher strains due to coining on 
this particular job. 

Mr. Berry: I have actually seen a flat disc 3 in. in diameter 
with '/,, in. radius on one edge and the clearest pattern of stretcher 
strain on the whole of the disc. Eventually the material had to be 
rolled hard instead of soft. 

Mr. KircHNER: That was not our experience in this case. 

Mr. Berry : You got pressure on the whole of the face ? 

Mr. KircHnerR: Yes. With regard to your point of stretcher 
strains in drawing, I think I can sympathise with you to a certain 
extent, because I have found (and I am probably half way between 
the man who wants to make the job and the man who sells him 
the steel) many people who endeavour to make a job, say, in five 
operations which is only a bare possibility, and in addition they 
use a material which is the cheapest for the job, whereas probably 
one more operation or even better quality material would give them 
an article free from all surface defects. At the same time there are 
many points in design which will eliminate stretcher strains to a 
certain extent. 

The question of the size of drawing radii is a point which arouses 
much argument—some people will have a large forming radius, 
others will have a small one. I have seen the same component 
produced, with a forming radius varying from °/,,in. to in. One 
particular job I have in mind, was a cup in monel metal. The job 
was new, and there were two entirely different schools of thought 
about it. They produced the same job but with entirely different 
proportions in their tools. Taken on the whole, my own experience 
has been that the smaller the drawing radius the more likely it is 
to give good results, and that brings me to the other point which 
you have raised, the question of easing the die—at what point 
ought you to start easing the die. My own opinion is that the easing 
of dies is more likely to be of no assistance than it is to be of assist- 
ance. I think one of the reasons for that is the thickening up of the 
material as it flows towards the die, a feature which must be con- 
trolled as much as possible. Referring to the last point, you have 
the advantage of me. I have not tried Ni-hard. 

Mr. E. T. Cooke : First of all I ought to congratulate the lecturer 
on his courage in coming into the Birmingham district to tell us 
about press tools. I do not think he need be reminded that Birm- 
ingham is the one place in England where press tools have been 
used for as many years as Birmingham has been an industrial town. 
He is dealing with a subject which needs very many lectures to 
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make a comprehensive survey. I think what he has done in the 
time has been excellent. 

There were some points in the lecture which struck me as wanting 
a little elaboration. One of them was this question of multiple 
operation tool which is used quite a lot in Birmingham. There is 
a shop quite near here (I shall be surprised if the works manager 
is not in this room at the present moment) where these multiple 
operation press tools have been used with great sucess in connection 
with motor car products. 

It has often occurred to me recently that perhaps designers of 
these tools have gone a little too far, since in order to use them 
you have got to have a press, very wide between the guides, especially 
for a tool which is very long in proportion to its width. Drawing 
presses are not made to take tools of that kind. (I am speaking 
about presses of the size on which the components you see on the 
table are made) and it has occurred to me that the magazine type 
feed for presses has not been sufficiently exploited. I should like 
to tell you about an incident which occurred to me this afternoon. 
We have a small press section at our works, and one of the staff 
said to me, “ Just come over to the press section and see what the 
press charge hand has done on that washer flattening job.” 

He had made a very large number of washers out of soft material, 
when it should have been hard; the consequencewas, thewasherscame 
outslightlycupped. He did not like the idea of flattening these washers 
singly so he took a pineapple tin large enough to contain about 
five gross of washers, coned the bottom slightly and fitted thereto 
a tube, an easy fit for the washers. The whole job could not have 
taken more than half an hour to make. The bumping of the press 
shook the washers into the tube and a simple slide on a bell crank 
lever fed them onto the flattening plate. Looking at that, I think 
that a similar arrangement could probably be applied to other small 
components, instead of making these very elaborate tools which 
cost a lot of money? Has the lecturer anything to say about that 
magazine feed as compared with expensive tools ? 

One other thing which I should like to refer to is the question 
of making electric stampings cheaply. It happens to be a fact that 
some years ago I tried hard to get magnetic steel in coils. I was 
simply unable to get it in this country. I am referring to a magnetic 
steel of the kind known as “ Lhoys.” I had to go to Germany to 
obtain this in fairly long coils, the reason being that apparently 
the steel makers in this country also make stampings and it is their 
practice to design their tools in such a manner as to use up all the 
sheet (which may be 6 ft. x 4 ft,), and not necessarily so that they 
can very rapidly produce components. The most economic produc- 
tion is obtained by making use of the whole sheet of steel and 
not having any cut waste. 
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Mr. KrrcHner : Thank you for your opening remarks with regard 
to my paper, and particularly your remarks regarding my having 
come to Birmingham, of all places, to present a paper such as this. 
Might I suggest that I have not come to Birmingham to teach you 
anything about press tools but merely to exchange my experiences 
for yours? I have come here to-night just as much to learn as you 
have, in fact, more so, because I am alone and have therefore more 
opportunities of learning from all those present. 

I also thank you for your remarks regarding not being able to 
make a comprehensive survey in a paper which is limited by time 
and space. That isa fact. Those of you who have presented papers, 
I have no doubt, will be with me there. It is very difficult to decide 
where to start and where to leave off, what to put in, and what to 
leave out. 

Mr. Cooke mentioned the design of presses not being compatible 
with multi-operation tools. I would agree. In shops which have 
not been using multi-operation tools there are many presses that 
are not suitable, but at the same time if you decide you are going 
to use that type of tool you can have the type of press that is suitable. 

I would like again to thank you for your very interesting addition 
to my paper. There is just one point. You are comparing one 
operation which is done quickly with seven operations which are 
done not so quickly but in the same press, taking only that one 
amount of floor space, against seven presses. Taking that aluminium 
cup case, if seven tools were used and a fairly large production were 
required you would probably have to have seven presses in line 
and seven operators. I think, to try a fair comparison one ought 
only to compare one station of a multi-operation tool with the 
magazine feed, not the whole tool. 

Then there is the handling between the presses. You have to 
move components along unless the layout is such that they can 
be passed from one operator to another, but some of the operations 
are necessarily slower than others, drawings operations would be 
slower than blanking thereby impeding the flow of work. At the 
same time when you are making the type of component that lends 
itself and the production and quality required also lend themselves, 
there is no doubt that magazine or dial feeds which can be quickly 
adapted to suit different tools, are a very great advantage. Re- 
garding magnetic steels, that is a point of interest, I did not know 
you could obtain magnetic steel in coils, even from the Continent. 

Mr. Cook: You can get them from America too. 

Mr. BuckLtanD: What is the speaker’s opinion regarding press 
manufacturers’ general ideas on building presses for blanking 
operations ? I find that nearly all of them give a 2 in., 3 in., and 
4 in. stroke press, whereas in many cases a }in. stroke would do. 
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You can speed up your production, it is kinder to your tools and 
does not knock your press about so much. 

Mr. KiRcHNER : I agree with you entirely that for presses to be 
used for blanking the shortest possible stroke is desirable, but of 
course, if you took any shop engaged on presswork, I am very 
doubtful whether they could justify a press only being used on 
blanking and piercing, and I would suggest that the alternative 
is a variable stroke where you can vary the stroke from } in. to 
somewhere round about 4 in. 

Mr. BucKianD : I have been engaged in rather heavy pressing, 
and we have been cutting blanks up to § in. thick. I have delib- 
erately had the crank altered, built up, to shorten the stroke, and 
have met with good results. In some cases I have lifted the press 
off the floor, on these long stroke presses. That is in the stripping 
but I find that the shorter stroke press you can get on your blanking 
the better it is for your job. 

Mr. Krrcouner: I should be very interested to know what 
clearance you used, between punch and die when pressing § in. 
thick material. 

MR. BucKLAND : Somewhere round about ?/;, in., if you are going 
to get clean blanks. These blanks, by the way, were going to be 
coined to all sorts of fantastic shapes, with a trimming operation to 
finish. 

A Visitor: The iectvrer has kindly given us several interesting 
formule. Has he any formula for finding the pressure when he is 
coining ? 

Mr. KircHneR: I am sorry, no. I have seen one or two presses 
broken, and I would suggest that you take the biggest press you 
have got, no matter what the size of the job. Your point regarding 
formulae reminded me I did not reply to all of Mr. Berry’s remarks. 
He asked me whether we had any theory in developing irregular 
blanks. That is a point which I have interested myself in for quite 
a number of years, and to be quite frank I do not think that the 
time involved is worth while. We have made a series of charts 
which give allowances for bends and so on, but there are so many 
variable factors such as, the quality and hardness of the material 
that one cannot rely on obtaining consistent results. The average 
good tool maker will arrive at something which is very close to what 
the mathematician will spend a couple of days working out. That 
has been my experience. 

Mr. Berry: That question was raised as the result of a sad 
experience many years ago, when I was first introduced to press- 
work. I had what I considered a good toolroom foreman. When I 
received inquiries [ gave him the job, and asked him to give me the 
blank size and tool required. It worked extremely well for a long 
time, until I had an inquiry for 20,000 aluminium oval cups. 


600 








PRESS TOOLS 


I sent the sample in to the toolroom foreman, then to the press 
tool foreman, and one returned to me 10} in. diameter blank, and 
the other 64 in. Incidentally their methods of obtaining this blank 
were a secret. I was in a quandary. It meant either losing the 
order or losing money, and [ had to get down to first principles. 
My blank was 8}in. After that I realised that this secret method 
was to stretch a piece of string across the job, but one had put it 
across the minor axis and the other across the major axis. 

Mr. TryHoRN: Referring to cold shaving for thick materials, 
what thickness do you consider you can go up to in a single opera- 
tion, material about 3 in. or 7/;,in. thick, when you need to have 
great accuracy ? 

Mr. Kircuner: [| am afraid my answer to that would be without 
any authority. The only thing I can contribute to that is, I have 
one job here which had to be very accurate on the end. It is only 
4 in. thick, but the end of this component is shaved and it has to 
be very accurate in relation to its bottom face. We had to make 
two shaving tools to get the required accuracy. I have not had 
anything to do with the shaving of materials up to the thickness 
which you mentioned. Anything I might say would only be 
conjecture. 

Mr. Cooke: I should like to ask a question which does affect 
him as a manufacturer of press tools. What steel does he advocate 
for ordinary press tools, chiefly cutting tools? Is there any advan- 
tage to be gained from using steels like cobalt chrome, or does he 
still stick to cast steel ? 

Mr. KircHner: That depends entirely on the intricacy of the 
tool in question. In the cases where there is risk of distortion in 
hardening or where long life is required, I should use a good steel, 
pay a good price for it, and regard that as an insurance. In such 
cases we use a steel which contains about 14%, chromium. 

Mr. GREw: Has the lecturer had any experience of step punches 
for heavy work? I am referring now to a round hole which has to 
be parallel ; in other words, after piercing it has to be drilled or 
reamered. I have found a successful method to be the use of a 
step punch: The first diameter of the punch would pe the diameter 
less the clearance, and the second or larger diameter would be the 
diameter of the die itself. Has the lecturer had any experience in 
the use of those punches ? 

Mr. KircHNER: I have not actually tried a step punch, but we 
have on thick materials supplied quite a lot of punches with a 
countersink on the front, which tends to lessen the load on the punch 
when piercing thick materials, this does not, however, produce a 
parallel bole. 

Mr. Crew : I understand that on the Continent they use punches 
with a kind of half-moon indentation on the bottom of the punch, 
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and that it has proved very satisfactory. Has the lecturer had 
any experience of these ? 

Mr. Kircuner: I do mt think that would affect the actual 
finish of the hole. Actually, the pressing of holes in thick material 
is dependent largely on how much pressure you can bring to bear 
on the material when you press it. There are presses sold in America 
in which you can press holes of } in. in 1 in. material and get a good 
finish, but the point is the press really consists of two presses, one 
which operates the stripper, which will apply a load of anything 
up to 100 tons, and the other which operates the piercing punch. 

Mr. GREw: The step punch is fairly successful on mild steel. 

Mr. KIRCHNER: It is equivalent to having a piercing punch and 
a shaving punch combined. 

Mr. [. H. Wricut (Section President): Clearance has been 
mentioned. A long time ago I used to design punching and shearing 
machines for punching holes anything up to 14 in., and the rule then 
was quite commonly a clearance of one-sixth of the plate thickness. 
I have been very glad to see that the departure has not been very 


great. 


Mr. C. H. ALLEN proposed a vote of thanks to Mr. Kirchner. 
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Discussion, Edinburgh Section 


Mr. Peet: I should like to ask the lecturer with regard to him 
mentioning work done with the roller feed—what his opinion of 
the hitch feed is, and whether he has had any experience of this 
attachment ? It is only a small but, I believe a very efficient mech- 
anism. I would also like to cross swords with the lecturer on the 
use of gunmetal pillar bushes as against hardened steel. I should 
think that a low carbon steel pillar, and bush hardened and 
ground, is much preferable in die sets up to about the size of 12 in. 
to 15 in. sq., having a collar on the bush protruding above the top ; 
this will prevent the setter damaging them as is often the case by 
using a hammer when setting a tool, as invariably it is the bush that 
bears the brunt; but I agree with the lecturer that in tools of a 
larger size it might be an advantage, though I still think that is 
a debatable point. 

In connection with the use of soft punches and dies, has the lec- 
turer any experience of having these chromium plated, not as 
building up, but as an alternative method to the hardening, and as 
a further help to a soft tool, what would the actual wear or life be 
of a tool of this kind ? 

Mr. Krircnner: Your first point Mr. Peet was the hitch feed. 
I have come into contact with this feed and I believe that up to the 
present it has proved satisfactory. I think, however, that it is 
confined to short feeds and fairly small tools as I have not met a 
case where it is used on large or heavy work, but with the experience 
at my disposal I would say it is a cheap form of quite efficient feed. 

With regard to phosphor bronze and hardened bushes and this 
question of whether hardened and ground pillars should work in 
bushes of similar material also hardened and ground. I would 
submit that technically it is wrong, for with the introduction of 
foreign matter between the bearing surfaces their is a great tendency 
for a seizure to occur. It would seem to me that the main point 
which would prompt one to use both members in a hardened con- 
dition would be their life or wearing properties. However, if this 
point is reduced to a number of reciprocations, it is doubtful whether 
it is very often more than 1,000,000. I would then ask what does 
this number of strokes represent in the life of the average piece of 
mechanism ? Take for example a motor car engine. I think you 
will agree on reflection that 1,000,000 reciprocations of the pistons 
is a very small part of its life. I do not think therefore that the 
question of wear justifies hardening of the two members and there 
remains then your point, Mr. Peet, regarding damage by the press 
setter, and in a case like that I must agree one can only be guided by 
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the type of setting mechanics who are available in the press shop. 
Referring to the chromium plating of soft punches and dies, I 
regret that I cannot give you any definite information. My experi- 
ence on this point was not very successful, apparently due to the 
difficulty of throwing chromium into the inside of the die. Chrom- 
ium plating punches is a simple matter, but plating the die efficiently 
is not so simple, and I am afraid that otherwise I cannot give you 
any information. 

Mr. Burns: In regard to the possibility of damage to tools and 
the press, I wonder whether you would not introduce anything 
in the way of safety devices, other than ejectors—whether it is not 
possible to combine some attachment whereby in the event of a 
tool or spanner being left lying on the bench your machine would 
cease to operate. There are various safety devices on certain mach- 
inery which prevent the whole machine being smashed in the event 
of an accident . 

Mr. Kircuner: Attachments for safety! Well I am afraid you 
have asked me a very difiicult question. I would like to reply hum- 
orously in the first instance, and say that usually I find the 
financial allowance for making a successful tool is so small that I 
have considerable difficulty in getting the tool working satisfactorily 
before I have spent all the money allowed. Speaking seriously, I 
must say that I feel that the question of safety devices is one for 
the press manufacturer. There are such features incorporated, 
I believe, in larger presses, which take the form of replaceable 
bearing rings for attaching the toggle members to the ram. These 
are designed to fracture at a load slightly greater than that which 
the ram is intended to exert. 

Mr. Frost: Could the lecturer give any information as regards 
the advantages of the Rhodes Simplex Buffer device, and whether 
he has had any experience of same ? 

Mr. Kircuner: The Rhodes Simplex Drawing Attachment is 
used on drawing tools to replace springs or rubber buffers and in 
that connection it has definite advantages. It gives a more even 
pressure throughout the stroke than the orthodox buffer. Another 
advantageous feature is the theoretical increase in the stroke of 
the press which is obtained by causing the lower punch to rise as the 
drawing pad descends ! 

Mr. Corsett: I have been very interested in Mr. Kirchner’s 
lecture, but one point that he hasn’t touched on that rather inter- 
ested me, and I thought he might do when I saw this particular 
pressing on his table and I should be interested to know what 
Mr. Kirchner thinks the cause of that fracture was, whether it was 
a faulty die or faulty drawing ? 

Mr. KircHNER: These are very interesting samples which your 
worthy president has allowed me to bring along this evening. I 
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picked them up at his works, just as you did, as a striking example 
of the same component in two different conditions, the actual 
reason is a variation in the thickness of material. In this case we 
have a good example of a comparatively deep draw in one operation 
complete with embossing at the bottom, whilst by increasing the 
material thickness 3/1000 in. we can only obtain a fractured semi- 
finished component. The stress induced in the material due to the 
“ironing ” effect between punch and die has exceeded the elastic 
limit. 

The same effect is sometimes produced by having the right thick- 
ness of material, but too great a drawing radius on the die. Under 
these circumstances the pressure pad which is holding the material 
loses control as soon as the latter passes over the large radius which 
allows puckers and thickening up of the material to take place 
before it enters between the punch and die surfaces. This thickening 
of the stock will continue until it becomes more or less a wedge and 
will cause the partially drawn component to fracture in a similar 
manner to this sample. By reducing the drawing radius this 
tendency is eliminated largely by the fact that the amount of free 
space for the material to pass through is smaller. I believe I am 
right in saying that this was your experience with this actual job 
Mr. Peet, and that you obtained fractured components when using 
a large radius ? 

Mr. Peet: Yes, we did. 

Mr. Krrcuner: I would like to draw your attention to this 
sample of a drawn cup which I particularly asked to be allowed to 
bring along from Mr. Peets’ works. It is blanked and drawn in one 
operation from strip, and I would like to draw your attention to 
the regularity of the flange ! 

Mr. CorBETT: I have occasionally seen a flange on the top of a 
pressing such as that coming out very wavy. What is the lecturer’s 
opinion on that ? 

Mr. Krrconer: That can be due to several causes, either in the 
tool or in the material. The tolerances to which material is produced 
might cause a blank to be 2/1000 in. thicker on one side than the 
other with the result that the pressure pad will grip unevenly and 
certain parts of the blank will draw more easily into the die. Another 
cause which is faulty toolmaking is the irregularity of the surface 
of the pressure pad and die, which should be perfectly flat and 
parallel otherwise the very condition which I have described in 
the material is provided in the tool. The stock will be gripped by 
the highest points on the two surfaces and an uneven draw will 
result. 

Mr. Gray: I am wondering if you favour piecing of dies rather 
than making them in a solid piece! We find that making them in 
pieces if there was a breakdown they are much easier to replace. 
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Mr. KircHNER: In my opinion piecing of dies over a certain 
size is definitely to be recommendea. In small tools there is, of 
course, little point in doing so, but in the case of medium and large 
dies, and even where there are intricate shapes in a small die it bas 
many advantages. 

Mr. Frost: What is your opinion of making the cutting ring 
of a combination die, in one piece or separate pieces. My pointZof 
view is that I would prefer making it solid. 

Mr. Krrcuner: | think that is really a matter of opinion, and 
coming from a practical man like yourself, Mr. Frost, I respect it as 
such. I would like to point out that unless you have both the 
facilities and a good man to harden a large die or punch you are 
running great risk of cracking or distortion. Shall we agree that 
you prefer to take this risk whereas I would rather not, in other 
words we have different practical opinions ? 
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Discussion, Southern Section. 


Mr. Denny (Section President) said that the whole question, as 
far as he could see, was, as Mr. Kirchner had remarked, an economic 
one. In their sphere they did not deal with 2,000,000 or 4,000,000 
pressings ; if they did they would throw their problem straight into 
his hands for him to come along and tell them what sort of tool he 
could produce for the manufacture. Their problem was more for 
200 or 400, and it was a very difficult question as to what class of 
tool was most suitable for their requirements. 

There were one or two questions about which he would like 
Mr. Kirchner to give them information. One was about the length 
of punch relative to its diameter, and he was very interested in the 
perforated bronze cup and the timing mechanism—was it a ratchet, 
and if it was, how was the rotation synchronised with the punch 
movement ? 

He was also interested in the rubber side of the problem. Could 
Mr. Kirchner tell them anything on the patented method of Douglas 
aircraft where they had a rubber pad on the top and their die and 
forming tool underneath? The sheet was put on the die and the 
rubber came down and blanked the piece out of the centre, carrying 
on and forming the remainder of the blank on the outside of the die. 

Mr. KircHNER said that he could sympathise with Mr. Denny 
when he said that if they had real quantities to produce they would 
be likely to go in for a more complicated type of press tool. As 
far as the length of the punch was concerned, he, personally, always 
liked to keep a punch as short as possible, but the length of the 
punch was usually determined by the actual proportions of the tool. 
In the case of small piercing punches the length of the cutting 
portion should be as short as possible. 

Referring to the indexing mechanism on the perforating tool, 
the reciprocating motion was obtained from the crankshaft of the 
press. (Mr. Kirchner illustrated this by means of a sketch.) The 
ratchet wheel was on the back of the tool. 

He could not give them any useful information with regard to 
the Douglas patent, but he understood it was similar to those cases 
to which he was referring when he mentioned the use of rubber 
and wood for forming operations of any description on aircraft or 
motor-car components. There was really no end to the operations 
which could be successfully accomplished, but amongst others, was 
the one that he had mentioned in the paper which consisted of a 
big wooden punch which was used for making cycle type wings for 
sports motor-cars. These wings were rather like those used on 
motor-cycles, and as there were not many of them to be made, they 
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were drawn over the previously mentioned punch in a special 
hydraulic press. (Mr. Kirchner illustrated this by means of a sketch.) 
He said that he was not aware that the method of using rubber had 
actually been patented. They had used rubber for quite a long time 
in the same way as they used white metal on the particular sample 
that had been passed round. 

Mr. Denny said that it was patented in June, 1937. 

Mr. LEEcH asked what pressure was required for the extrusion of 
the container. 

Mr. Krircuner said that the larger one was made in a 120 ton 

ress. 
. Mr. Corre. said that all the examples of drawing shown them 
had been on a blanking press using a spring loaded pressure plate. 
What factors really decided whether it was more economical to use 
a blanking press in drawing or whether one should use a double 
acting press ? 

Mr. Krrcuner said that it was an interesting point. (He exhibited 
two samples which were both drawing jobs. One of them was made in 
13 operations, the first operation being double action, the remaining 
operations being carried out in a single acting press.) He thought 
that actually the point which governed whether a job should be 
done in a double acting press was the question of the type of pressure 
equipment available for use with the single acting press. He 
himself was not in favour of using a double acting press if suitable 
drawing cushions could be used. There were various methods of 
performing drawing operations on an ordinary single acting press. 
The pressure could be provided by means of springs or rubber 
buffers or one could use a press fitted with some pressure attachment 
which could either take the form of a bydraulic cushion, or a device 
such as the Rhodes drawing attachment or a pneumatic cushion. 
Should any of these be available, it was possible to draw practically 
any job on a press of that description. (Mr. Kirchner then illustrated 
with sketches various tools.) 

Referring again to the double acting press he pointed out that 
in the case of very thick material where high pressures would be 
required on the drawing pad, it was more advantageous to use a 
double action press. 

Mr. KNowLEs said that the bursting of the sample might be due 
to the thickening of the flanges, and the single acting pressure on 
the blank, or some such other idea, would compensate for that 
thickening. 

Mr. KrRcHNER replied that you could not, in his opinion, stop a 
flange thickening by using extra pressure underneath the blank. 
The actual reason why the particular sample referred to had burst 
was that the forming radius on the die was too large and had to be 
altered before the satisfactory component, which he exhibited, 
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had been produced. This raised an interesting point which was a 
question of the proportions of the forming radii on drawing tools. 
He said that it was a common fallacy amongst tool makers to in- 
crease the drawing radius in the event of a fracture taking place, 
whereas very often the reverse was necessary. He illustrated the 
reason for this with a sketch. The object of the drawing pad was 
to keep the material flat and prevent it getting into an uncontrolled 
flow. 

Mr. Denny referred again to the perforating tool and asked how 
they held the little punches in the top tool. 

Mr. KIRCHNER said that the punches were so close together that 
they were made of silver steel and riveted over at the top end. A 
hardened backing plate was providea behind the punch holder. 

Mr. Watnwricut asked whether there was any question of lub- 
rication for the rubber when used as a punch, in the form of a graph- 
ite or something like that. 

Mr. KrrcHner said that in the experiments they had carried out 
they used the rubber unlubricated. 

Mr. Buruer said that he thought the Americans used french 
chalk. 

A vote of thanks to Mr. Kirchner concluded the meeting. 
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Discussion, Preston Section. 


Mr. W. Wiutcock (Chairman): I would like to know what 
percentage of the component cost should be allocated to the tool ? 
When you mentioned, Mr. Kirchner, the built up or composite 
tool, I noticed from the screen that there appeared to be an absence 
of back support to the outer members of the stamping of the “ E.” 
How do you avoid these two pieces from parting company and even- 
tually bursting, with material penetrating between the joins ? 
I have had just a little experience in that direction, and I have 
always found it policy to sink the strip of tool steel into the cast 
iron, to give it a reasonable backing. Probably you will be able to 
tell me how to overcome the separating of the particular die that 
you illustrated. I notice also on the table a bonnet side, I believe 
belonging to a Ford. It appears to me to be a very fine piece of 
work. I understand you produce the whole of the louvres at one 
drop. Coming back to the question of the price of tools to produce 
a job of similar character to that, I can quite see you are on very 
favourable ground in producing vast quantities like a Ford side, 
but at the same time it is not worth consideration to try and produce 
these louvres one at a time? Would this not be to the advantage 
of your production ? 

Mr. KirncHNER: What percentage of the component cost would 
one allocate to the tool? That is a very difficult question for me to 
answer. The amount of components which are made from press 
tools vary in their actual value, in their utility, the accuracy required 
and so on, so that any figures I might give would be practically 
useless. 

I put it to you this way. I have one example here. This job 
does not look any more as a press job, than this which is a part of a 
comparatively cheap toy. In this case it is part of an electrical 
instrument and the tool cost can be comparatively high, in so much 
as it is necessary to have a very accurate job whilst with this example 
it is not essential to have an accurate job, but there are large quanti- 
ties to be produced, and consequently the tool cost can again be 
relatively high, but comparing the two items the proportion of this 
cost borne by each component is vastly different. 

Referring to the sample bonnet side, I quite agree with you that 
on normal productions a tool to produce one louvre at a time is all 
that is wanted; it takes very expensive tools to produce these 
five louvres together. The only point is that it is possible to get a 
better job doing the five all together than you would doing them 
one by one, and in this case the quantities required warranted the 
more expensive tool. You mentioned that in the “E” and “I” 
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tool which I showed the die faces were not sunk to prevent them 
opening due to the material passing through the die. They were 
actually let in. That is a point on which I feel very strongly. Ifa 
die of any sort is split, in other words, if it is only in two halves, 
in my opinion it should be sunk into the bolster to prevent it opening. 

Mr. Perks: I was very disappointed to bear Mr. Kirchner say 
that press tool rules were largely empirical, which means that 
experience must constantly be brought in and one cannot go to 
any definite formula at all. A point Mr. Kirchner mentioned was 
a question of standardisation or interchangeability. With so much 
alteration in design, can Mr. Kirchner give us any information 
referring to standardisation of die and bolster holders, and is it 
possiole to draw them up into a drawing office reference book for 
the design department ? 

Mr. Kirchner raised the question of pressure pads, and I gathered 
from his remarks that he is not favourably impressed with rubber. 
I noticed that on practically all his illustrations there were no 
rubber pressure pads, but is not rubper a better pressure pad, less 
keen, shall we say, than springs? With springs, too, the operator is 
inclined to adjust them with far too much pressure. 

The third point was the economics of press tools. So far as we 
are concerned in this district, we have not a very large scope for 
press tools. Take an ordinary dish that normally would be spun in 
a lathe. Can you give us any idea of the number off that we should 
have to put through to warrant the use of press tools ? 

Mr. KircHNER: You mentioned that you were disappointed to 
hear me say the press tool was an empirical subject, but that does 
not preclude you from using formule. You can have such a thing 
as an empirical formula and there are, of course, many such formule. 
I did mention in my introduction that the formule which exist 
are empirical, but that does not mean to say that they are any the 
less valuable. I believe I am right in saying that all the matbe- 
matical data governing the strength of metals is, when reduced to 
hard facts, only a collection of empirical formule, although with 
the increase of practical experience the percentage of error becomes 
less and less. 

As far as standardisation is concerned, I do not think we have 
any need to go so far as to standardise bolsters, but [ do think 
there are one or two other things that might be standardised. I 
think presses themselves might be. It seems a great pity that shank 
sizes cannot be standardised instead of having 2 in. on one press 
and 2% in. on another, so that if you make a tool for one press you 
have usually to go to the trouble of putting collars on to use it on 
another or dismantle all the new presses you buy and bore the 
shank opening out to the same size. 
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Pressure pads of rubber. I definitely favour springs and not 
rubber. The pressure from rubber is definitely uneven and the point 
is that rubber has a very short life, and even good quality rubber 
will quickly disintegrate. 

After all, you have only to take the example of a motor-car 
valve spring. I actually worked out a case when I[ was writing the 
paper. I believe I assumed a back axle reduction of 5 to 1, and the 
number of oscillations in the first 20,000 miles came to something 
like 150,000,000. Now it is a very rare occurrence for valve spring 
breakage to occur in the first 20,000 miles, so that you can usually 
get 150,000,000 oscillations without breakage and there are millions 
of these springs in use. These springs are designed for the job, 
they are not like so many of the press tool springs which are un- 
satisfactory—just taken out of the stores, without due regard to 
the requirements of the particular tool, and that I think is the 
chief trouble with springs in press tools. If properly chosen a 
spring will definitely outlast the life of the average press tool. 

You also raised the point of economics, Mr. Perks, and how 
many dishes (in your case) would I say you would have to make 
before the tool became an economic proposition. 


(M1 Kirchner tnen illustrated by means of sketches the alternative 
methods of producing a dish with and without press tools, and showed 
that in the case which he had described it would not be economical to 
employ press tools for quantities of less than 1,000 dishes.) 


Mr. WEstTALL : What is the comparison in the life of those tools 
that have been hardened by the nitriding process and the ordinary 
hardened steel tool, and, further, where conditions will allow, is 
not the hydraulic or preumatic cushion better than either the rubber 
“ or springs ¢ 

Mr. KircHNER: [ have not used the nitriding process for press 
tools but I understand that when the hard skin of a die or punch 
hardened in such a manner has been penetrated, wear is extremely 
rapid. I have seen an actual tool made in this way which gave 
excellent results up to this stage. It is quite true that pneumatic 
or hydraulic cushions are better than rubber or springs. The reason 
I gave the figures on rubber is that there are still many cases where 
you cannot use hydraulic or pneumatic cushions—for instance, in 
spring strippers on piercing tools and in many cases on small press 
tools. 

A Visitor: With reference to the standardisation of manufac- 
turing presses, what crank angle is correct, from a manufacturers 
point of view, in stating the power of his press ? Is there a definite 
angle say 2°, 5° or any other ? 

Mr. Kircuner: This is a very interesting point, which many 
people overlook. I mentioned a 20 ton press. Theoretically there 
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is no such thing as a 20 ton press. It should be a 20 inch ton or a 20 
half-inch ton press. You mignt have say an 80 ton press with a 5 in. 
stroke and it might be of the toggle acting type where the greater 
part of the pressure is obtained at the end of the stroke. Well, 
obviously when performing a blanking operation the maximum 
pressure can be employed, but on drawing or bending operations 
requiring a travel of anything up to balf the stroke the available 


‘pressure is considerably reduced by virtue of the angular disposition 


of the toggles. Therefore the press manufacturers should give us 
more detailed information of the pressures obtainable over at least 
the lower half of the stroke of the ram. 

A cordial vote of thanks to Mr. Kirchner concluded the meeting. 
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THE FINISHING OF METAL SURFACES 
By Joseph W. Pringle 


(Note. This essay was adjudged to be the best of those presented by 
the candidates at the 1938 Graduateship Examination.) 


paramount importance since the dawn of metal craft. Doubt- 

less the ancient craftsmen found that his bronze axe when 
polished would cleave in a much more efficient manner than would 
the rough forging. In fact, the simplest of metal finishes, that of 
polishing, may have been of greater interest than any other inherent 
property, excepting hardness, in the history of metals. 

The earliest metals, copper and gold, are found in a pure state in 
nature and are both capable of taking a high polish easily. Polished 
copper, and later bronze mirrors dating many centuries before the 
birth of Christ have been found, and golden ornaments from the 
tomps of the Kings of Egypt still retain their lustre almost un- 
impaired by the passage of time. 

It may be that the next stage in metal finishing originated from 
the weathering action on copper with the formation of basic car- 
bonates and oxides, termed patina. This greenish finish was without 
doubt known and intensively used by the early Greeks for the 
decoration of vases, cups, and objects d’art. The effect of removal 
of the patina over certain areas to expose the bronze is still utilised 
to-day in relief polishing as in oxidised silver and copper-electro 
finishes. 

An interesting stage in development was reached by the Japanese 
by “ plating ” one metal on to a second by means of welding while 
hot. In this connection, where two or more metals of different 
colour were welded together (e.g., silver and gold) an effect similar 
in appearance to the grain on wood was attained either by hammering 
from behind and then polishing down the protuberances (thus 
exposing the second metal) or by removing the top layer and then 
hammering flat again. These developments were the forerunners of 
Sheffield Plate and the modern science of electroplating. 

The Eastern races, too, were concerned with the important 
discovery of the use of lacquers. Chiaese artisans had used lacquer 
for the preservation as well as decoration of wooden surfaces since 
legendary times and were the first to apply it to art-metal work. 
The Japanese also used compounds of “ Resin Lac” for coating 
their “ Shaku-do ” (copper) and “ Shibu-ichi”’ (an alloy of silver 
and copper). 


"' finish acquired by the surface of metals has been of 
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Based thus in the past, we see the origin of all modern processes 
and the same reasons of artistic appearance, protection from the 
effects of exposure and improvement in efficiency are still the 
foundations of our system. 

Artistic appearance plays a most important part in selling an 
article and it is only natural therefore that most finishes tend to 
this end. 

Polishing is still effected by rubbing the surface with successively 
finer grades of abrasive or by the use of a smooth polished substance 
barder than the one to be polished. 

Modern procedure is to grind to a relatively smooth surface by 
emery or alonite wheels, following up with a buffing on emery 
impregnated leather or cloth mops. Extremely high polishes, as 
in instrument work, are attained by cloth mopping with rouge or 
aluminium oxide of a suitably fine grade. It is of interest that a 
highly polished surface is less affected by expesure to corroding 
influences than is one in a rougher state. For example, highly 
polished razor blades will keep bright for very long periods although 
used under wet conditions. No explanation of this bas, as yet, 
been found although X-ray investigation has shown signs of crys- 
talline deformation on the polished areas which may play a leading 
part in this phenomena. 

Polishing of brass and copper articles is normally protected by a 
suitable lacquer, both to give increased resistance to oxidation and 
to give a more golden colour. The lacquers are either made from a 
lac-resin base or from a bakelite matrix. Painting on a polished 
surface followed by a clear bakelite lacquer is a rapidly increasing 
process in the domestic and artistic spheres. Painting, too, has a 
wide field of utilisation for protective reasons. Steel exposed to the 
elements or to dampness is given a coating of paint which as long 
as it remains unbroken, affords complete insulation from the 
surrounding medium. Red lead oil bound paint, or a bitumen con- 
taining paint are the foremost of these compounds, and are extensive- 
ly used for constructional steel work. 

Non-metallic finishes include porcelain enamelling. Porcelain 
enamelling may be described as “ glass fused to metal.’’ Enamels 
are complex boro-silicates of sodium and calcium containing suit- 
able metallic oxides or sulphides as colouring media. 

The enamel, ground to find consistency and held in suspension 
in water by clay, is applied to the cleaner metal surface, dried and 
fused by raising to red-heat. The fused mass is cooled as the metal 
is withdrawn from the furnace and, having the same expansion as 
the metal, forms a lustrous, durable, glass-like surface resistant to 
atmosphere and even weak acidic corrosion. Its artistic use, part- 
ticularly for household appliances, need not be stressed—most 
housewives have their mottled enamelled gas cooker now ! 
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Entirely modern is the technique of electro-plating. Nearly all 
metals may be deposited by passing an electric current of suitable 
voltage and amperage through a solution of their salts. Copper, 
silver, and nickel were the first to be applied commercially and were 
used about 1885. Gold followed almost at once and these metals 
were the only successful applications until quite recent years. 

Research bas discovered ways of depositing chromium, rhodium, 
iron, and, in fact, all metals except aluminium and the alkaline 
metals sodium, potassium, and their group. 

Copper and silver deposits are amenable to artistic effect by 
“ oxidising ” or bronzing (which, by the way, is actually sulpbiding) 
and subsequently relieving. Chromium may either be deposited 
as @ bright finish for effect or as a matt extremely hard surface 
resistant to wear. 

“ Anodising ” or deposition of an oxide film on aluminium, is 
a recent extension of electro-plating. The oxide surface is amenable 
to colouring—in fact it forms an actual mordant for dyes. 

Other methods of depositing one metal on another are metal 
spraying and the ancient art of tinning. 

The former is done by melting the metal, in the form of wire or 
powder, by means of an oxy-coal or oxy-hydrogen flame and then 
spraying it by a non-oxidising gas blast on to the surface where it 
at once solidifies. Aluminium is one of the commonest metals 
to be sprayed, although practically all the constructional metals 
lend themselves to this treatment. 

Tbe formation of covering coats of one metal over a second by 
dipping the suitably cleaned metal into a bath of the molten coating 
metal is of considerable antiquity. Tinned copper has been used in 
culinary vessels for well over two centuries. Coating with a layer 
of zine to protect steel from atmospheric corrosion is done by a 
similar process, the steel being pickled clean in acids, dried, and then 
plunged below the surface of the liquid zinc. The “ galvanised ” 
surface is then wiped free from excess zinc and is ready for use. 

Another method for deposition of zinc, sherardising, is performed 
by baking the article in “ zine dust ” while air is rigidly excluded. 

The above has been an outline of development of, and reasons 
for, the various finishes which are applied to surfaces of metals. 
The field is very wide indeed and many of the more unusual treat- 
ments have been omitted for lack of space. Little information on 
early practice is available, but the subject is certainly capable of 
being expanded into a most interesting publication. 
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THE INSTITUTION OF PRODUCTION ENGINEERS 


ANNUAL REPORT FOR 1937-8. 


To be presented by the Council to the Annual 
General Meeting, London, 4th October, 1938. 


Membership. 
The membership at the end of June, 1938, was as follows :— 
Honorary Members... pan ws 5 
Ordinary Members _... wee — 
Associates ae rae oe nee 34 
Associate Members... _ << See 
Graduates ee oh Oey woe «= OO 


Affiliated Firms we oe oe 36 
Affiliates not already included in 


other grades... ove eve ee 27 


1,687 


Two hundred and sixteen new members were added to the 
Register during the year. Three members died, 10 resigned and 22 
lapsed. The members whose deaths have to be recorded with much 
regret were: Messrs. L. P. Tomlinson, H. Gower, and J. W. Griffith, 
while much regret was also felt at the untimely death of Mr. A. J. 
Hancock, recently President of the Institution of Automobile 
Engineers, formerly a member of this Institution and President of 
the London Section in 1929-30. 


Finance : New Institution Headquarters. 


Owing to the closing down of British Industries House, it was 
necessary during the year to secure new premises for Institution 
Headquarters, and the Council decided to acquire the lease of No. 36, 
Portman Square, London for this purpose. But for the generosity 
of our President, Viscount Nuffield, and the help of other members, 
this decision would have involved the sale of the Institution’s 
investments and the exercise of extensive borrowing powers in 
order to finance the transaction and prepare and equip the premises. 
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Thanks, however, to donations amounting to £2,670, it has been 
possible to keep the net capital charge on Institution funds to 
less than £1,300, of which all but a little under £300 has been pro- 
vided out of the surplusses available from the two years ended June 
30, 1937-38. Institution investments, therefore, remain as shown in 
the Balance Sheet at June 30, 1937. 

The period of the lease of the premises is twenty-two years from 
March, 1938. Steps have been taken to ensure, by means of a 
Capital Redemption Policy, that at the end of that period the 
Institution will receive £4,000 representing not only the net capital 
expenditure from its own funds, but the donations received from 
the President and others. 

The donations, for which the Council has already expressed the 
grateful thanks of the Institution, are :— 


Viscount Nuffield, President 
Lord Austin, Past President 


Stourbridge Rolling Mills, Affiliated 
Firm 


Crane, Ltd. ... 


F. Grover, President, Yorkshire 


Section 


Awards. 


The winner of the Lord Austin Prize for the best attainments 
at the 1938 Graduateship Examination was Mr. B. M. Mason, 
Birmingham. Medals for the best papers given last session have been 
awarded as follows: Mr. R. Kirchner, A.M.I.P.E., London, for his 
paper on “ Press Tools.’ Dr. Georg Schlesinger, Brussels, for his 
paper on “ Practical Research in Production Engineering.’ Mr. 
G. A. Wood, Grad. I.P.E., Birmingham, (Hutchinson Memorial 
Medal) for his paper on “‘ Estimating and Costing.” 


New Sections. 


Two new Sections have been opened during the year, the Sydney 
Section, which is our first overseas centre, and the Cornish Section. 
At least one other section will be opened during the coming twelve 
months. 


Thanks to Lecturers. 


It is the pleasing duty of the Council, on behalf of the Institution, 


to thank the many lecturers, both members and non-members for 
their valued services, 
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Gifts. 


In addition to the donations received, the following gifts are 
gratefully acknowledged :— 

Portrait of Sir Walter G. Kent, C.B.E., Past-President (oils), by 
A. Kemp Tobby, after George Harcourt, R.A.; portrait of the 
Right Hon. Lord Sempill, A.F.C., Past-President (oils), by Philip 
Naviasky (presented by the General Secretary) ; B.T.H. Refrigera- 
tor, F.T. 50 model, presented by Sir Felix Pole, as representing 
Associated Electrical Industries, Ltd.; Carpeting and Curtains, 
Mr. J. H. Bingham, Chairman of Council. 


Educational Policy. 


Production Engineering Courses established at technical colleges 
in various parts of the country have not hitherto been recognised 
as National Certificate Courses. The Council, feeling that the time 
has come to remedy this anomoly, has taken up the question with 
the Board of Education. Our President, Viscount Nuffield, and the 
Deputy-President, Lord Sempill, have interviewed Earl Stanhope 
on behalf of the Institution. It is hoped that in the near future it 
will be possipnle to report satisfactory developments. 


Research in Production Engineering. 


The Council of the Institution of Mechanical Engineers has 
nominated three of its members to meet representatives of our 
Institution in order to discuss the possibility of co-operation in 
promoting research in production engineering. 


Seventh International Management Congress. 


The Institution is being represented at the Washington Congress 
by eight of its members, including Mr. J. H. Bingham, Chairman of 
Council. 


Representation on Other Bodies. 


Among the other organisations on which the Institution has 
recently become represented are the British Management Council 
and the Joint Committee on Materials and Their Testing. 


Standardisation. 


During the past twelve months the work of our Standards Com- 
mittee has continued to be carried on in close collaboration with the 
British Standards Institution. Very considerable progress has 
been made by the B.S.I. on standardisation questions in which 
production engineers are interested, and it is satisfactory to know 
that our Standards Committee has been of material help to the 
B.8.1. in that connection. 
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Among the subjects which have occupied the attention of the 
Committee during the year have been Hardness Testing, Splines and 
Serrations, Workhead Spindles on Universal Grinding Machines, 
Electrodes for Spot Welding Machines, Limits and Fits, Dimensions 
for Machine Tool Elements, Washers for B.A. Bolts, Mild Steel 
Sheet, Pointers for Dial Instruments, Jig Bushes, and Machine Tool 
Tests and Alignments. 

Mr. Mark Taylor, A.M.1.P.E., and Mr. 8. J. Harley, A.M.I.P.E., 


have been added to the Committee recently. 








